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MYRLITE 


The cleaner that makes 
Lighting systems light up 


The full efficiency of many lighting systems 
is impaired by the use of soap or so-called 
cleaners, in washing the globes and reflectors, 
which leave a greasy film deposit or scratches 
for dirt and dust to stick to, killing the light 
rays and presenting an unsightly appearance. 


MYRLITE, a neutral carbonate with its soft, 
velvety texture, leaves nothing behind it,— 
no coating for dust to adhere to 

and does not scratch 
or mar the most 
highly finished 
surfaces. 





Leaves inner and outer are lamp globes, Holophane 
and other reflectors, mirrors, auto shields, show and 
glass book cases crystal clear. 


Equally as good for cleaning soiled painted work, 
in the home, hotel, office; aboard ship, yacht or 
motor boat. 


Send for free sample and prove its merits to your own satisfaction. 


Put up in two forms — Powder for house and ship use 
Liquid for glass and enamel ware. 


Pacific States Electric Co. 


The Modern Electrical Supply House 





DISTRIBUTORS FOR THE PACIFIC COAST 
SAN FRANCISCO OAKLAND LOS ANGELES PORTLAND SEATTLE 
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ELECTRICAL ENERGY IN THE OIL FIELDS 


BY A. E. WISHON.! 


After a year of hard work on the part of the engi- 
neers and electrical and power salesmen, the motor 
properly adapted for the oil fields of California 
was perfected to such a degree that a manufactur- 
ing company felt safe in selling it and the first cus- 
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service would be more continuous than any individual 
plant; and that current could be furnished by the 
hydroelectric companies at such a price as to allow a 
saving over former operating costs of 50 to 75 per 
cent, which, at that time, were “taken with a grain 


The Last Day of Steam on the Cheney-Stimpson Lease, California. 


tomer, the Good Luck Oil Company, purchased three 
variable speed, Westinghouse oil well motors in July, 
1910. This victory still lingers fondly in the memory 
of the power salesman, and may yet be written as an 
event in the life of some great man. 

The promises that the motor would do all that 
the engine before it had done; that the central statien 


‘Assistant General Manager, San Joaquin Light & Power Corp. 


of salt,” are today substantiated by the actual oper- 
ating results of 39 oil companies that are driving by 
electricity 669 pumping wells. 

The number of motors that will be installed dur- 
ing the coming year depends principally on the num- 
ber that can be furnished by the electrical manufac- 
turing companies and should, conservatively, number 
1200 pumping motors, exclusive of drilling motors, 
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compressor motors, field pumps and other forms of 
electrical drive now commonly used throughout the 
oil fields. 

Of the 669 pumping wells now operated by elec- 
tricity, 50 in the Coalinga field are operated by indi- 
vidual motors and 20 by a single motor and jack. In 
the Midway field 304 pumping wells are operated by 
individual motors. In the Kern field there are 83 
individual motors, and 23 jack motors, which operate 
212 wells. There are also 6 drilling motors in opera- 
tion in the different fields. To operate air com- 
pressors an additional motor capacity of 605 h.p. is 
now being installed. 

The orders for electrical equipment did not come 
with the rush that might be suggested by the above 
figures, for while the Good Luck motor installation 
was made in July, 1910, it was the middle of the 





The Twenty-Inch Bit for Sinking Oil Wells. 


summer of 1911 before any other contract of any con- 
sequence was signed. The field, at large, wanted 
actual operating conditions and operating costs proven, 
and a reasonable period of time to show what the 
motor would do in the heat and dust and under the 
severe treatment it would receive in the oil fields was 
necessary. 

A simple tribute was recently paid the original 
motor, when a party of engineers visiting the field 
asked of the operator: “What have you done to this 
motor?” He replied: “We have oiled her.” 

The individual pumping motor, the first form of 
electric drive to be adapted to oil well operation, is the 
method that will predominate in the oil fields for 
years to come. This requires a motor to each well, 
but where the amount of oil to be pumped is of any 
great quantity or if the rods are to be pulled often, 
or the well requires “agitating” occasionally, such 
an installation is necessary. 

Constant speed, two-speed, one speed-variable 
speed, and two speed-variable speed motors are now 
being used; the constant speed only in a few places, 
as it is limited in its scope of use, on account of the 
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lack of flexibility in operation. Both types of varia- 
ble speed motors have the star-delta combination and 
give, not only an absolute variable speed but 10 or 
30 h.p. rating. The 10 h.p. or star is used in pumping; 
the 30 h.p. or delta in pulling rods and cleaning. 
Both back geared and belted motors are used but 
the belted types are the more common. Each type 
of variable speed motor features certain points, as a 
matter of salesmanship, and each has its long list of 
admirers. Both are operating satisfactorily, and the 
selection between the two becomes much the same as 
the selection of any other standard electrical machin- 
ery—a matter largely of personal opinion—safe in 
either choice. 

Delivery is the now all important point in the 
placing of the motor order, though of course first cost 
is always given due consideration. However, the man- 
ufacturing company and the hydroelectric companies 
interested have largely eliminated first cost as a coun- 
ter argument, by offering to install so that the equip- 
ment is paid for out of the saving made over other 
forms of power previously used. Such a proposition 
must necessarily be founded on substantial figures. 

I can best give the idea of the cost of a property 
electrically equipped, complete, ready for operation, 
by the following figures. The lease in question is an 
average property, with wells 150 to 300 ft. apart. 


Primary and Secondary Lines. 
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Ce eT ence ee be .30 
ee eo kg ow wie bie WA oA WAG Odes 7.50 
ee a NS 38 55 bbs wii'wnn sheds ubiewa tac 7.20 
TER eS Se ered akc ce v5 Ca bdo bbc bbb 0 5 bones .35 
ee ee ceed oth b ties bade eewe .70 
ee cn opie pub aedees cenepeuesns 5.70 
eh RSS pe eee Pa ga na eae 4.00 
ee a Ss ES ow dive abbiec Obs bb ee beeen 45.39 
ee NS ois ok Kobe seb eed eer teense ren 73.43 
ae. Be as cs 0b oad ae eee vac bee bek 52.80 
ce ee sk o's och cb ec ase occu swans ene .80 
a i Oe I io bd he Sdn oc bbc ed eaedee 2.10 
Cost of delivering material .................0cc00e. 30.00 
ck CaaS iv oak a US Paw be CRRA OER CEA vib vbweweeea 170.00 
$553.95 
Three transformers and installation for six wells: 
3-15 kw. 6600-440/220 v. transformers............... 541.95 
Type H transformer construction material.......... 43.61 
Labor Steet eee e eee e ete e eee e nee n et en ee eeeeegeenaes 40.00 
$ 625.56 
Installing six 10/30 oil well motors: 
6-10/30 motors and jack shafts f.0.b. warehouse ..... $3336.00 
OS TG Mr Py 6 6 '6a bah o bios bein e csc cb esccces 422.88 
PE. iti aae OE bo CARS MERON TEESE Y CAA EE 0 thud cee eeu 90.00 
$3848.88 
Summary: 
Primary and secondary lines..............ceceeceees $ 553.95 
3-15 kw. transformers and installation.............. 625.56 
6-10/30 motors complete...........6. cece eeeeeeceees 3848 .88 
$5028.39 
Average cost per well complete................ $ 838.065 
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This $838 per well is generally saved in from six 
to ten months and after that the saving goes in to 
top off the regular earnings as “velvet.” 

The above figures are taken from an actual bill 
rendered to a property for labor and equipment. How- 
ever, this is a small property and on the large prop- 
erties, where they buy direct in large quantities and 
have their own organization, these figures can be cut 
materially. 

As this was not started as a comparative cost 
article, I will simply state that continuity of service, 
(eliminating great loss of production due to shut- 
downs) saving in boiler or engine repairs, saving in 
water and fuel, saving on interest of initial cost, 50 
per cent saving on depreciation, the same on labor, 
saving on lubricating oil, etc., are a few of the points 
of salesmanship. However, the all convincing argu- 
ment is the inspection of the books of the different 
oil companies that have tried all forms of power. 
This added with talks with the field superintendents, 
drillers, and pumpers of the electrically operated oil 
properties is always effectual. 

The figures shown in the following table are for 
the month of February, taken from 100 wells without 
regard to choice. The names of the companies are 
withheld but a visit to the field office or a personal 
letter to most any company will bring you parallel 
figures of cost: 


Oil Well Motor Individual Drive—Pumping Statement. 





Total Average 

power kw.-br. Total Kw.-hr. Ave. bbl. Ave. 
Date, 1913. con.- No. per well produc- per daily pro- Depth 

From To sumed of per tion in bbl. duced per of 
Jan., Feb. Kw.-hr. Wells. Day. Bbls. Pumped. Well. Well. 
30 days.... 3,825 1 123.4 1,741 2,197 56.2 3,110 
a 4 did: Se 27.7 870 1.977 14.0 1,706 
die a ..10,290 3 109.3 2,227 4.580 23.9 2,775 
mae -- 8,970 3 96.5 12,107 0.741 130.2 2,621 
se ee a Ee Bee CSS | PERG: «1,908 
Puree ..18,000 8 72.6 3,898 2.023 35.9 1,030 
irks eee LS 3 4,640 0.754 160.0 1,700 
ae -. 7152 2 123.3 8,730 0.819 151.0 950 
; -- 6,340 2 102.3 1,085 5.843 17.5 2,205 
Rice -- 5,000 2 80.6 3,050 1.639 49.2 2,474 
Re es Sa ow 55.2 2,090 4.096 13.5 1,384 
aay ...36,575 12 98.3 85,384 0.429 229.5 958 
ae aang ..35,375 12 95.0 64,656 0.547 173.8 1,339 
= r wos Spene- 4 76.0 12,000 0.735 103.5 900 
mi (ee © Bee. Eepee .2are 82.9 2,665 
we. “- eke. 12 103.3 47,964 0.735 140.7 1,953 
z care 96.6 1,860 1.610 60.0 2,692 
“ “ ..-34,840 8 101,0 41,400 0.585 172.5 1,040 
mare ee (s eaeee- § 50.2 2,869 4.883 10.3 1,029 
ee es .-10,088 4 80.4 8,467 1.191 66.1 2,619 
= m . 4,448 2 76.7 5,800 0.766 100.0 900 
Average ..272,779 100 90.92 341,033 0.799 113.67 152,658 


This table gives about the best idea that can be 
obtained as to the power required in the operation of 
the oil well. However, the gravity of the oil, the 
amount of gas in the well, whether or not the hole is 
straight, and a hundred and one other factors, enter 
in to make one well require slightly more or less 
power than the neighboring well. 

Since the introduction of the electric drive, there 
has been much more attention given to the set-up 
of the standard rig itself, especially as to the band- 
wheel and walking beam bearings. Counter weights 
are now being used on the walking beams to work 
opposite the weight of the rods, and a study is being 
made to eliminate as far as possible the friction load 
that has always existed in the standard rig, thus 
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largely reducing the power required to operate. In 
many instances tail pumps are connected to the walk- 
ing beams, and this last winter, during the cold spell, 
many companies were made aware that cold weather 
made a material difference in the amount of power 
required in the operation of an oil well. Heretofore, 
figures have not been kept close enough by many com- 
panies to appreciate this, the oil simply having been 
run out of the wells and burned under the boilers, 
without being measured. With the integrating watt- 
meter, however, all the inefficiencies existing in any 
part of the equipment, even down to the pump 2000 
ft. below the surface of the ground, are brought out 
and placed vividly before the operator, who, having 
it thus called to his attention, is making a closer study 
of efficiency of operation. 

The older wells that are more or less free from 
sand troubles and that are waning in production, 
but that are free from water troubles, are being oper- 
ated largely by jacks. The jack is a power-head, 
built on the theory of an eccentric that is generally 





Electrically Operated “Jack” House on Canfield 
Lease, Kern River Field. 
situated in the middle of a group of wells and at 
different points on the eccentric yoke. Cable lines 


are connected and each in turn is tied to a rocker- 
beam at the well-head. Motor drive has been recently 
introduced to operate these jacks, and the 
made here is as much, if not more, than that made 
in the individual oil well motor. The ordinary con- 
stant speed motor can be used to operate a jack. It 
is generally connected to the jack-shaft through a fric- 
tion clutch, in some instances driving the friction 
clutch by a. Morris chain drive but more commonly 
with the ordinary leather belt. The outfit is simple 
and the installation cheap, as no special electrical 
apparatus is required, other than the ordinary con- 
stant speed motor. 


saving 


Oil Well “Jack” Drive—Pumping Statement. 


Total 
1913. power Average Toial Ave. daily 
H.P. con- No. Kw.-hr. produe- Prod. Depth 
Time. of sumed of per well tionin Kw.-hr. bbls. of Grav- 
motor. kw.hr. wells. per day. bbls. per bbl. per well. well. ity. 
30 15 8,352 7 39.7 3,300 2.52 15.7 779 14 
30 25 9,048 8 37.57 3,930 2.30 16.25 818 15 
30 30 14,212 14 31.9 10.080 1.41 24. 725 16 
30 35 8,897 8 37.06 5,328 1.67 22.2 970 15 


While the current required to operate a well by 
a jack may be shown to be approximately a third as 


much as that required to operate the average indi- 
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vidual motor driven well, the kw.-hr. per barrel of 
oil pumped with a jack is as much, if not more, than 
that pumped by individual motors. The reason is 
that the jack well generally produces very few bar- 
rels of oil per day and a large part of the power is 
taken up on constant friction load. 

In a large part of the Kern field and scattered 
throughout the other fields, water has gotten into the 
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Drilling Motor in Operation on 20-Inch Well at 
K. T. O. Property, Midway Field, California. 


oil sands, so that to actually produce a barrel of 
oil it is many times necessary to pump ten barrels 
of solution, and with the ordinary type of walking 
beam pump this is impracticable and in many cases 
impossible. The problem has been solved by use of 
the air compressor, whereby an air line is run down 
inside of the well and compressed air is forced to 
the bottom of the well, thus forcing the liquid to 
the surface and making it possible to operate wells 
that otherwise could not be made to pay. To elec- 
trically operate the air compressor is nothing new, the 
constant speed motor being used. This class of busi- 
ness seems to offer one of the best fields for electric 
power. The installation for this service generally 
ranges from 100 to 400 h.p. and the load is continuous 
—24 hours a day. 

The development of the drilling motor has not 
advanced as rapidly as that of the pumping motor; 
first, because it was not seriously undertaken until 
nearly a year and a half after the pumping motor 
had been installed, and second, because the motors 
have cost more to develop and the duty required of 
them has been so severe as to make the manufac- 
turing companies cautious in bringing more than one 
type of motor out at a time. However, the recent 
drilling motor that has been brought out seems to 
have solved the problem. From the very start the 
drilling motor proved itself to be the cheapest drive 
for this purpose and the advantages of such power, 
especially where the drilling was to be done on the 
frontier, where water and fuel must be hauled over 
impassable roads, appealed greatly to the oil man. 
The chief objection to the earliest type of drilling 
motor was its inability to bring. about the fineness in 
control that is required by the driller, but at the 
present time several forms of control are being used. 
‘hese give any desired speed and the drillers now 
working with the electric rig are heartily in favor of it. 

Recently the General Petroleum Company drilled 
a well 1356 ft. in 37 days, consuming only 9632 kilo- 
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watts. At a cost of 1%c per kw--hr., the total 
power bill for the well was $144.48, or a fraction over 
$3.90 per day. The Santa Fe and several other com- 
panies have obtained similar results. At the pres- 
ent time the K. T. & O. Company are giving the 
drilling motor one of the most severe tests it could 
be put to, namely the drilling of a 20-inch well. This 
well is being drilled in the Maricopa flats, directly 
east of Kerto, and is being watched closely by all the 
operators in the field. 

While the question of operating costs in the drill- 
ing of wells is generally not given the consideration 
paid to pumping, on account of the drilling process 
taking only a brief period of time, the saving in dol- 
lars and cents made possible by the drilling motor 
and the many problems that will be eliminated by its 
use, will necessarily make it as popular as the pump- 
ing motor within the next few months. 

The price charged for electric power throughout 
the oil fields, measured on the secondary side of the 
field transformer, varies from lc to 1%c per kw--hr., 
according to the number of wells operated by the 
company, or from $4.00 to $5.50 per h.p. per month, 
graphic meter measurements. 

Another use of electricity that is becoming quite 
pronounced in the oil field is the electric dehydrating 
plant, where oil that carries finely disseminated par- 
ticles of water is electrically treated, thereby sepa- 
rating the water from the oil and greatly increasing 
its value for marketing purposes. Roughly describ- 
ing it, the plant consists of cylindrical, galvanized 
iron tanks, in which is immersed a wire cone. The 
current is stepped up to approximately 10,000 volts 
discharged from this cone through the oil to another 
electrical terminal. The high voltage and the electro- 
lytic action collects the finely disseminated particles 





A Twenty-Inch Oil Well Being Electrically Drilled 
on Maricopa Flats, Midway Field. 


together by breaking down the fine filaments of oil 
that surrounds them, and when the particles are 
collected into globules of sufficient size, the rest of 
the process is simply a matter of the water settling 
to the bottom on account of the difference in gravity, 
where it is drawn off. 

The following is a statement of the operating 
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Cost—Dehydrating Plant—December, 1912. 


Barrels of oil treated 
Barrels of cleaned oil resulting...................... 34,650 





Before treatment oil averages 16 per cent wet; after 
treatment 2 per cent. 
a i ee ee ate went cued $460.17 
Power for treating, operating of machinery, and lights: 82.28 
Labor—Proportion of gager’s salary.......... $100.00 
Cost of heating oil, incidentals, etc........... 50.00 150.00 
$692.45 
Depreciation (cost of plant $6600).................. 82.50 
DET d ceed sateen eas SPURS Do 6s haba ee ena ob awn ee $774.95 
Cost per Barrel of Cleaned Oil 
ae fi Silda aap Se ae lenge beer eabuvubevowvew te $ .0133 
I atene Cte hd lap aieln jes weilkele da de Makeenee- nin me vee .0023 
Labor and expense for bags, heating; etc.............. 0043 
$ .0199 
IN hi0 5hk'S phaiah nt Drilnteid ake «tee Gad Ges Rive dead deb eS -0023 
a dd oa ian phe 5 bia AMigce de CA 4 ak wane car aokain Oe kee $ .0222 


The oil well pumping motor, the drilling motor, 
the air compressor motor, the jack, and the dehydrat- 
ing plant are at the present time the most important 
users of electricity in the oil fields, but the sump pump, 





The Reward Electrical Dehydrating Plant. 
{This plant treats 800 bbls, of oil per day, re- 


moving the water from oil to 1/10 of 1%, thereby 
raising the gravity of the oil as much as two de- 
grees. After once put in operation, the machine 
needs no attention whatever.] 
the line pump, shop motors, motors for refrigerating 
plants, motors for water wells, etc., are gaining in 
number each day. Practically every property of the 
field is electrically lighted or is arranging to light its 
derricks and camps with electricity. 

This stage of the oil game may consistently be 
termed the “electric epoch.” Times have changed 
since 1910. Today the electrical salesman listens to 
the oil operator’s story of the motor’s success, and it 
is indeed an inner satisfaction when he has heard it. 


CHAIN OF WIRELESS STATIONS. 

It has been decided to construct five wireless tele- 
graphic stations in the British Crown Colonies and 
the British East Africa Protectorate. These stations, 
which will be small-power stations, of the order known 
as ship-store stations, will be established at Barbados, 
Mombasa, Penang, Singapore, and Hongkong. Ten- 
ders have already been received, and it is understood 
that, subject to the necessary guarantees, the work 
will be given to the Anglo-French Wireless Company, 
the English branch of the Goldschmidt Company. 
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FRICTION AND WINDAGE BY THE DECELER- 
ATION METHOD. 
BY BEN D. MOSES. 

Often it becomes essential to know just exactly 
what the friction and windage losses are in some ro- 
tating machine. The two losses are usually spoken 
of jointly, as their individual magnitude, the object 
of which every design is to keep at a minimum, is 
taken care of by a joint correction, and therefore will 
be taken up as a single loss. Their separation is, how- 
ever, not difficult in most cases. 

It will not be the purpose, in this article, to delve 
too deeply into the theory underlying each operation, 
but to take certain relations for granted and show by 
means of an experimental test, a method of determin- 
ing the above mentioned loss. 

In the case of a body rotating on an axis the power 
is defined as the product of the moment of inertia into 
the angular acceleration and angular velocity, or ex- 
pressed syuibolically 


(i) Poleeo 
P= power, I= moment of inertia about the rotation axis. 
a= angular acceleration, and = angular velocity. 


If, however, the above general case be reduced to 
the specific one in which power is expressed in horse- 
power (h.p.), moment of inertia in ft. lb. units, and a 
and » are in terms of revolutions per minute (r.{.m.) 


dw 2 (3.1416) dN 
Since a = = ——__—__—______ jn which dN and dw 


dt 60dt 


are changes in angular velocity during the time in- 
terval dt seconds. 
Equation (1) reduces to 


4 (3.1416)? aN 
h.p. =I xX -————_ x—N 
1,980,000 dt 
aN 
or h.p. = KI——N 
dt 
K being the constant expressing the value of the fraction. 
4 (3.1416)? 


1,980,000 
The moment of inertia being a constant for any 
one case, K.I can be expressed as C, and (2) reduces to 
Lei eA kD 
& ae 








(2) 





The Deceleration Curve Determined by Experiment. 


aN 
(3) hp.=C——N 

dt 
dN 2 (3.1416) dN 
—- is left in this form for the reason that ————————— 
dt 60 dt 


costs of a dehydrating plant, showing the cost per 
barrel of oil treated: 
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(3) A tachometer. 
(4) A chronograph with short circuiting key. 


Observations, Data and Computations. 
I of the wheel was obtained by the pendulum method and 


n RY 


is an approximation of the angular acceleration, its 

accuracy depending on how small the dt be chosen. 
Equation (3) then is an expression for the horse- 

power which can be determined for any speed N, pro- 
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One very satisfactory process is that known as 


the Deceleration Method. The chronograph, ticking seconds on a traveling 


tape, was short circuited, marking time on the tape, 
by an observer at the tachometer just as the needle 
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Graphic Theory of the Deceleration Factor. 


The wheel to be tested is belted to a motor in 
such a manner that the belt can be thrown off at any 
time without incurring damage, and the rotating wheel 
left to the tender mercies of the friction of bearings 
and air. An indicating speedometer or tachometer 
gives the speed during the slowing down. If at inter- 
vals during this deceleration the time and speed be 
taken a time speed curve can be plotted (see Fig. 1.) 

Let us consider this curve, an illustrative portion 
of which is shown in Fig. II. Assume dN to be the 
same for each computation. Then the corresponding 
dt will be shown by the resulting abscissal increase. 





dN 

It is seen that is the tangent of the angle A for 
dt 

each case. If then 100 units be laid off along OX 


(dN) 
and a parellel drawn to the tangent, as Ts, for the —— 
(dt)s 


through the 100th division, D, the value of the ratio 
will be OE, to the same scale. This line drawn through 
P, and Ps is approximately, the tangent at P where 
the speed is the arithmetical mean between that at P: 
and Ps. 

Everything now is known and all that remains is 
to “work” the curve (Fig. IIIT), from which the power 
consumed in windage and friction for any speed can 
be read. 

A representative test will illustrate possibly more 
clearly. 

Test for Windage and Friction. 

Apparatus: 


(1) 30 in. water wheel. 
(2) 5 h.p, d.c. motor belted to wheel pulley. 
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Curve Showing Friction and Windage Losses as 
They Vary With Speed Fluctuations. 


passed over each 50 mark. Six tapes were taken and 
their average alone used. The belt was thrown off at 
600 r.p.m. 

The following is a condensed table of observations 
and results: 


aN . LP. a 
i _— i N 
oats “Ene ge gS 
r.p.m.) seconds. speed curve. dt 
600 0 
550 4.07 12.45 1.96 
500 7.79 10.55 1.51 
450 12.91 9.80 1.26 
400 18.29 8.59 0.982 
350 24.44 7.55 0.755 
300 31.38 6.79 0.582 
200 39.53 5.76 0.435 


ELECTRIC VEHICLES. 


By J. Harry Pieper! 

The central station interests have been more 
alert than ever before to the possibilities of greatly in- 
creased business by the development of the electric 
truck business. In some cities, Chicago for instance, 
there has been a reduction of practically twenty-five 
per cent in cost of electric current for battery charg- 
ing. But the aggression has gone further from these 
central station interests; they have in Boston devel- 
oped the electric garage business; they have carried 
out co-operative advertising schemes, and they have 
established clubs where every pro and con in the de- 
velopment of the electric commercial business has 
been gone into with satisfactory results. There has 
been much done in the field of battery improvement. 
The last year or so has witnessed amazing battery ac- 
tivity. Some of the makers have shown exceptional 
activity in perfecting their product, so they now feel 





1Engineer Illumination and Vehicles, Southern California 


Edison Company. 


April 26, 1912.) 


sufficiently confident to place a definite guarantee cov- 
ering a period of years use and also give definite facts 
on cost of maintenance. This development has had 
a very salutary effect on the buyer, and has increased 
his confidence in the electric vehicle. 

Tire cost is being slightly reduced, although it is 
excessively heavy in some cases. This is largely a 
local problem, being greatly dependent on the street 
pavement, the amount of overload, the driver and the 
tires themselves. Tire makers are active today, but 
there remains much for them to do. 

Although much has been done in ascertaming 
costs on electric vehicle operation in various fields, 
there still remains a wide difference in cost of deliv- 
ery by firms located side by side in the same cities and 
delivering over practically the same residential sec- 
tions. One of the stores has delivered packages at a 
cost of 10 cents each, the other at 6 cents each. Both 
vehicles were operating in house to house delivery 
averaging from 100 to 150 packages per day, with a 
mileage of forty or fifty, and sometimes as high as 
seventy-five in busy season. 

These facts alone show that there is still much 
to be done in this field. One concern has developed a 
wagon design that saves nearly $10 a day by faeili- 
tating, as it does, the handling of packages im loading 
and unloading. 

During the past year it has been satisfactorily 
demonstrated to department stores that the 1500 pound 
and one ton electric vehicle are well adapted for house 
to house delivery, and that they are quicker and 
cheaper than horses in this work. The electric ma- 
chine is the one for house to house delivery—loading 
platforms have been improved to facilitate loading, 
and the driver has been educated within the year so he 
realizes that by selecting the best streets he can add 
marty miles to the battery charge and save the battery 
and tires as well. 

Ever since some of the larger manufacturers of 
gasoline commercial vehicles, started to make electric 
commercial vehicles, it has been generally admitted 
that 70 to 80 per cent of alf city and suburban serv- 
ice demands electric vehicles. This is especially true 
where the service includes short hauls and many 
stops or the employment of drivers who formerly 
drove horses. 

There are forty-eight manufacturers of electric 
trucks in this country, ten of these coming into exist- 
ence during the past year. All of these manufacturers 
had exhibits at both Boston and New York shows, 
and special attention and advertising was given to the 
commercial section which, it is expected, will have a 
good effect on future business. An important point 
made at a recent convention of the Electric Vehicle 
Association of America was the foliy of comparing the 
electric with gas truck. These two kinds of self- 
propelled vehicles should not be engaged in civil war, 
but rather should be united in battling with the horse. 
It is the latter which is to be eliminated. The electric 
of today is a machinery unit designed and perfected to 
do a definite work, and is no more a compromise than 
is the gasoline truck, freight hauling steam engine or 
transatlantic freighter. Its field of application is as 
exactly defined as is the field of each of these. 
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General conditions have been good in the electric 
vehicle business, and there is a tendency at the present 
time towards the purchase of electric trucks singly 
rather than in fleets; this shows the small merchant 
is buying. 

The need of better trained and more dependable 
men for electric vehicle garage work as generally 
applied to the industry was responsible for the sug- 
gestion some months ago to the president of the 
Electric Vehicle Association of America that this asso- 
ciation endeavor to find relief for that situation. 

There were 635 electric vehicles registered in Cali- 
fornia from September 1, 1911, to September 1, 1912. 
In the year from January 1, 1912, to the present time 
there have been approximately 300 electric vehicles 
registered in Southern California. Of these 200 are 
being charged off the lines of the Southern California 
Edison Company, and as most of these machines are 
charged between 10 o’clock at night and 6 o'clock 
in the morning, a time when the lines are least loaded. 
you can easizy zealize what desirable business this is. 
There are eight electric trucks now in use in Los An- 
geles independent of the ones owned and operated by 
this company, and they are all being charged with 
Edison “juice.” The Broadway Department Store 
is installing an electric wagon, and if it works as sat- 
isfactorily as ts expected it will, it means the installa- 
tion of twenty-three wagons. The American Express 
Company has two two-ton trucks now in operation 
here with two more to follow. Wells Fargo & Com- 
pany have ordered seventy-six vehicles, and I have 
been given to understand that four of them are to be 
assigned to this city. 

The electrification of our city merchandise trans- 
portation systems now presents a consumer of great 
possibilities. Commercial conditions are now requir- 
ing a more rapid transfer of merchandise, and in the 
large cities the congestion of merchandise is becoming 
a serious problem. The electrical system applied to 
trucks offers advantages over the gasoline in many 
respects. The electric motors being more simple in 
construetion, are more durable and efficient than the 
gasoline engine. Batteries have been improved and 
their efficiency greatly increased in the last few years. 

The size of the motor and number of cells in bar- 
teries limit the speed of an electric truck, which acts 
as a check on reckless driving and insures slower and 
more uniform speed and results in a lower main- 
tenance cost. 

The successful introduction and wide use of these 
vehicles depends upon the education of the public in 
their proper application and care. 

An educational campaign and some expert assist- 
ance is needed so that the vehicle used may be adopted 
to the purpose and service demanded of them. 

One by one the obstacles that have been in the 
way of commercial vehicle installations have been 
overcome, and now the road seems clear; some red 
blood has been injected into the local situation, a pub- 
lic electric garage is to be opened that will be equipped 
to charge all sizes and types of electrics, and three 
of the manufacturers of electric trucks who manufac- 
ture commercial vehicles exclusively, are coming here 
with agencies and wagons for demonstrations, 


a 
©‘ 368 
. 
4 
” 
§ 
. 
3 
5 
3 


| 
| 
i 











TMC ince, tow ae oR ab Rag 
: et Sierra e 











382 JOURNAL OF ELECTRICITY, POWER AND GAS 


(Vol. XXX—No. 17 


ELECTRICAL PUMPING AND IRRIGATION 


CHUTES OR RAPIDS AND STREAM CROSSINGS 
BY B, A. ETCHEVERRY. 


Small Reinforced Concrete Drops; Carlton Lateral, 


American Beet Sugar Company, Colorado. 

These drops were constructed during the fall of 
1908 and are good examples of the use. of concrete 
for small structures, Seven drops were constructed, 
varying in height from 2% ft. to 7 ft. The same type 
of drop and same dimensions were used for all heights 
of all with the exception that the concrete beam ex- 
tending between the side wall was used only for the 
drops 7 ft. and 6% ft. high. This beam acts as a strut 
to resist the thrust from the side walls. All drops are 
reinforced with a central web of hog wire fencing well 
lapped or wired together at all angles and corners. 

The itemized cost of construction for three differ- 
ent sizes is given in the table below. The amount of 
concrete has also been estimated. The mixture used 
consists of 1 part of cement to about 6 of sand and 
gravel. The cement cost about $1.46 a barrel and the 
gravel (screening and hauling), averages about $2.10 
a cu. yd. 


Cost of Drops on Carlton Laterals. 








Average 
unit 
cost 

Height of fall per 
2% 4 6% 7 cubic 
Item. feet. feet. feet. feet. yard. 


Amount of concrete....10cu..yds. 10% 11% 12%1cuw.yd. 
Labor: 

Excavating,men and teams 8.75 15.85 14:25 30.72 1.563 

Carpenter. work on forms.. 10.95 840 12.55 14.50 1.043 


Screening gravel ........ G06: Gav Fae. Tet. bz 
Hauling gravel .......... 12.97 14.87 18.35 19.61 1.478 
Mixing and putting concrete 15.75 13.80 23.87 18.90 1.625 
Miscellaneous ..........-. 6.95. 7.96 . 9.83 10.51 .792 


Material: 41 47 58 62 
bags. bags. bags. bags 

NE avis Sas ee eeu ee 15.04 17.24 21.28 22.74 1.715 
NN 6 suk bale ban eee 3.82 4.38 5.41 5.78 436 
DE idk cp doh ha beans bane .30 35 45 45 = 035 
OU BE oickse cic cs 1. Ch 4.8 Se 
Cement for patching and 

DEINE ons 65s 0nd setee 14 14 15 38.011 


NTI ook ove cwkenecse 20.55 23.56 29.08 31.08 2.343 
wet OUR 5655 kode 2 101.26 113.32 143.74. 163.56 11,728 
Cost per cu. yd. ...... 10.12 10.78 12.25 13.35 


The low cost of these concrete drops compares very 
favorably with the first cost of wooden drops; the concrete 
has the additional advantage of dvrability. 


Chutes or Rapids. 


When the slope of the country is very rapid, or 
when there is a sudden drop in the level of the coun- 
try and especially for small canals, it is frequently 
more economical to use a chute instead of drops. 
These chutes or rapids will consist of an open con- 
crete lined canal built on the grade of the country, or 
of a pipe. When an open canal chute is used the 
inlet is a transition in which sufficient drop is given 
to acquire the velocity corresponding to the grade 
of the chute. For any change in the grade in the 
chute itself, the change in velocities must be provided 


for. The outlet of the chute must be designed to re- 
sist.and destroy the high velocity of the escaping 
water. For this several devices are used. The com- 
monest are: (1) basins formed by a gradual enlarge- 
ment with a raised floor of a cross wall to form a 
water cushion; (2) baffles or vertical posts or surfaces 
which the water strikes. 





Inlet to Small Pipe Chute, Umatilla Project, Oregon. 


An efficient type of pipe chute for small volumes 
of water is. used on some of the laterals of the Uma- 
tilla project, Oregon. This consists of an inlet box 
made of 30-inch pipe, 4 ft. long, and a similar outlet 
box, connected together by a smaller size pipe. The 
inlet is made by. riprapping the slope of the canal 





Outlet: to Pipe Chute with Sheet Metal Baffle, 
Truckee-Carson Project, Nevada. 


around the pipe so as to form a funnel shaped en- 
trance. The outlet is also riprapped and the water 
escapes out of this funnel shaped outlet with its 
velocity very much diminished so that there is prac- 
tically no scouring. 


Drainage or Stream Crossings. 


The drainage water encountered in creeks or 
natural drainage lines may be crossed in five ways: 

1. By passing the canal over it, usually by means of a 
flume, 

2. By passing the canal under the drainage water by 
means of a siphon or culvert. 

3. By allowing the drainage into the canal or by a level 
crossing. 

4. By passing the drainage water under the canal by 
means of a culvert. 


April 26, 1912.] 


5. By passing the drainage water over the canal by 
means of a flume. 


The first four methods are those commonly used. 
The fifth method is very seldom used. The types of 
structures used are: Level crossing, flumes, siphons, 
culverts. 


Level Crossings. 


A level crossing is formed by allowing the drain- 
age water into the canal and either carrying it in 
the canal or passing it through the canal. The follow- 
ing conditions will control the design of the crossing: 

1. The drainage water occurs during the irrigation 
period when there is a deficiency in the available water sup- 
ply. In this case the drainage water is valuable in supple- 
menting the deficiency and at least part of the drainage water 
can be carried along in the main canal and the excess wasted 
through the canal either at a point directly opposite the 
inlet or at some wasteway below if the carrying capacity of 
the canal down to that wasteway is sufficient. 

2. The drainage water occurs during the non-irrigating 
period and is not in excess of the carrying capacity of the 
canal. In this case it may be carried in the canal to the 
nearest wasteway or mey be passed through the canal. 

3. The drainage water is far in excess of the carrying 
capacity of the canal. In this case the drainage water is 
passed through the canal. A level crossing may be formed 
by damming the drainage channel or depression so as to form 
a basin into which the canal water enters and mingles with 
the drainage water. When the basin so formed is of suffi- 
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cient size it may act as a storage and regulating reservoir 
or a settling basin into which the sand and silt may be de 
posited. It may be necessary to provide a wasteway. 


The usual type of level crossing will consist of 
the inlet made in the upstream bank of the canal and 





Level Crossings with Drainage Channel on 
Canal, Umatilla Project, Oregon. 


Main 


the outlet made in the downstream bank. The 
inlet is similar in construction to an _ over- 
flow spillway. The outlet is either an overflow spill- 
way or a wasteway. The canal between the inlet and 
outlet must be protected by paving or concrete lining. 
For small volumes of water the inlet may be made 
by a pipe passing through the bank or canal. 


ACCOUNTING UNDER UTILITY REGULATION 


OPERATING EXPENSES DEFINED. 


III. 


BY JOHN A. BRITTON. 


By expenses of a corporation, are meant such ex- 
penses, as are necessary to the maintenance of the 
corporate organization, the rendering of services re- 
quired or authorized by law, the sale of merchandise, 
the production (including herein capital consumed), 
the disposition of commodities produced and the col- 
lection of revenue therefor. Capital consumed how- 
ever is included under “repairs” or “maintenance.” 

Expenses are also divisible into general adminis- 
trative, fixed charges and operating expenses. Fixed 
charges are applicable to the operations generally, and 
include expense of general offices, general amortiza- 
tion of capital, general taxes, etc., and all other in- 
come deductions and appropriations against gross and 
net corporate income, while operating expenses are 
applicable to the operation of plants and properties, 
by which electricity is produced and distributed, and 
revenues collected therefor. 

All expenses of operation—other than general 
administrative—incurred in the rendering of services 
and production, the disposition of commodities, within 
the purposes of the corporation and within the divi- 
sions and districts, shall be known as divisional ex- 
penses. 

Divisional expense is divisible into departmental 
expenses of the Electric Department, Gas Department, 
Water Department (collection), Water Department 
(pumping), Steam Sales Department, and Supply De- 
partments. 

All expenses incurred in the production and pur- 
chase of gas, the disposition of, and the collection of 


revenues therefor, shall be termed “Gas Department 
expense.” This expense is again divisible into gen- 
erating expense, gas purchased expense, transmission 
expense and distribution expense. 

Generating expense includes all expenses incurred 
in the production and storage of gas. 

Gas purchased expense includes the cost, at point 
of delivery, of all gas purchased from other corpora- 
tions for distribution to general consumers, or the 
proportion of the cost of production (including main- 
tenance, but not including any pure rent or return 
upon the value of property employed), of gas pro- 
duced by another corporation for distribution under 
joint arrangement for the sharing of expenses, upon 
the basis of the relative amounts of benefit to the sev- 
eral participants. This does not, however, include 
inter-company gas purchased. 

Transmission expense includes all expense in- 
curred in conducting gas from the holder outlet to 
the connection with the distribution system and rais- 
ing the pressure above works’ pressure. 

Distribution expense includes all expense incurred 
in delivering gas from the holder or trunk line con- 
nection, to the house pipes or appliances of the con- 
sumers and the collection of revenues therefor. 


Generating Expenses. 
Charge to this account the following sub-divisional 
expenses: 


(1) Steam Plant: All material and labor ex- 
pended, in the production of steam for supplying gen- 
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ELECTRICAL PUMPING AND IRRIGATION 


CHUTES OR RAPIDS AND STREAM CROSSINGS 
BY B, A. ETCHEVERRY. 


Small Reinforced Concrete Drops; Carlton Lateral, 


American Beet Sugar Company, Colorado. 

These drops were constructed during the fall of 
1908 and are good examples of the use. of concrete 
for small structures, Seven drops were constructed, 
varying in height from 234 ft. to 7 ft.The same type 
of drop and same dimensions were used for all heights 
of all with the exception that the concrete beam ex- 
tending between the side wall was used only for the 
drops 7 ft. and 6% ft. high. This beam acts as a strut 
to resist the thrust from the side walls. All drops are 
reinforced with a central web of hog wire fencing well 
lapped or wired together at all angles and corners. 

The itemized cost of construction for three differ- 
ent sizes is given in the table below. The amount of 
concrete has also been estimated. The mixture used 
consists of 1 part of cement to about 6 of sand and 
gravel. The cement cost about $1.46 a barrel and the 
gravel (screening and hauling), averages about $2.10 
a cu. yd. 


Cost of Drops on Cariton Laterals. 








Average 
unit 
cost 

Height of fall per 
2% 4 6% 7 cubic 

Item. feet. feet, feet. feet. yard. 
Amount of concrete....10cu.yds. 10% 11% 12%1cuyd. 


Labor: 
Excavating,men and teams 8.75 15.85 14:25 30.72 1.563 
Carpenter work on forms.. 10.95 8.40 12.55 14.50 1.043 


Screening gravel ........ 6.04 6.77 7.12 7.61 .574 
Hauling gravel .......... 12.97 14.87 18.35 19.61 1.478 
Mixing and putting concrete 15.75 13.80 23.87 18.90 1.625 
Miscellaneous ............ 6.95. 7.96 . 9.83 10.51 .792 


Material: 41 47 58 62 
bags. bags. bags. bags 
NS oi. 0 os see RS On 15.04 17.24 21.28 22.74 1.715 
RN ib. 50h ead b's Kaede 3.82 4.38 5.41 5.78 436 
SS cans wriacdak oc peenae 30 .35 45 45 ©6085 
Wire netting ............ 1. 3,26. 4:0 25h 
Cement for patching and 
TROON na oie a 600 bide 14 14 ae. SE 
20.32 23.11 28.69 30.63 2,310 
TE is oss 0 o5cchae eens 20.55 23.56 29.08 31.08 2.343 
Takes OSE 5 ks ke inde 101.26 113.32 143.74. 163.56 11.728 
Cost per cu. yd. ...... 10.12 10.78 12.25 13.35 


The low cost of these concrete drops compares very 
favorably with the first cost of wooden drops; the concrete 
has the additional advantage of durability. 


Chutes or Rapids. 


When the slope of the country is very rapid, or 
when there is a sudden drop in the level of the coun- 
try and especially for small canals, it is frequently 
more economical to use a chute instead of drops. 
These chutes or rapids will consist of an open con- 
crete lined canal built on the grade of the country, or 
of a pipe. When an open canal chute is used the 
inlet is a transition in which sufficient drop is given 
to acquire the velocity corresponding to the grade 
of the chute. For any change in the grade in the 


chute itself, the change in velocities must be provided 


for. The outlet of the chute must be designed to re- 
sist.and destroy the high velocity of the escaping 
water. For this several devices are used. The com- 
monest are: (1) basins formed by a gradual enlarge- 
ment with a raised floor of a cross wall to form a 
water cushion; (2) baffles or vertical posts or surfaces 
which the water strikes. 





Inlet to Small Pipe Chute, Umatilla Project, Oregon. 


An efficient type of pipe chute for small volumes 
of water is. used on some of the laterals of the Uma- 
tilla project, Oregon. This consists of an inlet box 
made of 30-inch pipe, 4 ft. long, and a similar outlet 
box, connected together by a smaller size pipe. The 
inlet is made by. riprapping the slope of the canal 
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Outlet: to Pipe Chute with Sheet Metal Baffle, 
Truckee-Carson Project, Nevada. 


around the pipe so as to form a funnel shaped en- 
trance. The outlet is also riprapped and the water 
escapes out of this funnel shaped outlet with its 
velocity very much diminished so that there is prac- 
tically no scouring. 


Drainage or Stream Crossings. 


The drainage water encountered in creeks or 
natural drainage lines may be crossed in five ways: 

1. By passing the canal over it, usually by means of a 
flume, 

2. By passing the canal under the drainage water by 
means of a siphon or culvert. 

3. By allowing the drainage into the canal or by a level 
crossing. 


4, By passing the drainage water under the canal by 
means of a culvert. 
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5. By passing the drainage water over the canal by 
means of a flume. 


The first four methods are those commonly used. 
The fifth method is very seldom used. The types of 
structures used are: Level crossing, flumes, siphons, 
culverts. 


Level Crossings. 


A level crossing is formed by allowing the drain- 
age water into the cana] and either carrying it in 
the canal or passing it through the canal. The follow- 
ing conditions will control the design of the crossing: 

1. The drainage water occurs during the irrigation 
period when there is a deficiency in the available water sup- 
ply. In this case the drainage water is valuable in supple- 
menting the deficiency and at least part of the drainage water 
can be carried along in the main canal and the excess wasted 
through the canal either at a point directly opposite the 
inlet or at some wasteway below if the carrying capacity of 
the canal down to that wasteway is sufficient. 

2. The drainage water occurs during the non-irrigating 
period and is not in excess of the carrying capacity of the 
canal. In this case it may be carried in the canal to the 
nearest wasteway or may. be passed through the canal. 

8. The drainage water is far in excess of the carrying 
capacity of the canal. In this case the drainage water is 
passed through the canal. A level crossing may be formed 
by damming the drainage channel or depression so as to form 
a basin into which the canal water enters and mingles with 
the drainage water. When the basin so formed is of suffi- 
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cient size it may act as a storage and regulating reservoir 
or a settling basin into which the sand and silt may be de- 
posited. It may be necessary to provide a wasteway. 


The usual type of level crossing will consist of 
the inlet made in the upstream bank of the canal and 





Level Crossings with Drainage Channel on Main 
Canal, Umatilla Project, Oregon. 


the outlet made in the downstream bank. The 
inlet is similar in construction to an _ over- 
flow spillway. The outlet is either an overflow spill- 
way or a wasteway. The canal between the inlet and 
outlet must be protected by paving or concrete lining. 
For small volumes of water the inlet may be made 
by a pipe passing through the bank or canal. 


ACCOUNTING UNDER UTILITY REGULATION 


OPERATING EXPENSES DEFINED. 


III. 


BY JOHN A. BRITTON. 


By expenses of a corporation, are meant such ex- 
penses, as are necessary to the maintenance of the 
corporate organization, the rendering of services re- 
quired or authorized by law, the sale of merchandise, 
the production (including herein capital consumed), 
the disposition of commodities produced and the col- 
lection of revenue therefor. Capital consumed how- 
ever is included under “repairs” or “maintenance.” 

Expenses are also divisible into general adminis- 
trative, fixed charges and operating expenses. Fixed 
charges are applicable to the operations generally, and 
include expense of general offices, general amortiza- 
tion of capital, general taxes, etc., and all other in- 
come deductions and appropriations against gross and 
net corporate income, while operating expenses are 
applicable to the operation of plants and properties, 
by which electricity is produced and distributed, and 
revenues collected therefor. 

All expenses of operation—other than general 
administrative—incurred in the rendering of services 
and production, the disposition of commodities, within 
the purposes of the corporation and within the divi- 
sions and districts, shall be known as divisional ex- 
penses. 

Divisional expense is divisible into departmental 
expenses of the Electric Department, Gas Department, 
Water Department (collection), Water Department 
(pumping), Steam Sales Department, and Supply De- 
partments. 

All expenses incurred in the production and pur- 
chase of gas, the disposition of, and the collection of 


revenues therefor, shall be termed “Gas Department 
expense.” This expense is again divisible into gen- 
erating expense, gas purchased expense, transmission 
expense and distribution expense. 

Generating expense includes all expenses incurred 
in the production and storage of gas. 

Gas purchased expense includes the cost, at point 
of delivery, of all gas purchased from other corpora- 
tions for distribution to general consumers, or the 
proportion of the cost of production (including main- 
tenance, but not including any pure rent or return 
upon the value of property employed), of gas pro- 
duced by another corporation for distribution under 
joint arrangement for the sharing of expenses, upon 
the basis of the relative amounts of benefit to the sev- 
eral participants. This does not, however, include 
inter-company gas purchased. 

Transmission expense includes all expense in- 
curred in conducting gas from the holder outlet to 
the connection with the distribution system and rais- 
ing the pressure above works’ pressure. 

Distribution expense includes all expense incurred 
in delivering gas from the holder or trunk line con- 
nection, to the house pipes or appliances of the con- 
sumers and the collection of revenues therefor. 


Generating Expenses. 
Charge to this account the following sub-divisional 
expenses : 


(1) Steam Plant: All material and labor ex- 
pended, in the production of steam for supplying gen- 
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erators, and for operating all steam driven apparatus 
used in gas generation. This should include such 
supplies as gauge glasses, gauge washers, manhole 


‘gaskets, shovels, brooms, boiler compound, etc.; and 


labor expended, such as fire-room engineer and assist- 
ants, water tenders, feed pumpmen, ash handlers, etc., 
and all other supplies, (except fuel), and labor in con- 
nection with the production of steam. Do not in- 
clude in this account, however, fuel oil, or lampblack 
expense for fuel. 

(2) Generating Plant: All material, (except fuel 
oil), and labor expended ‘in generating gas, from fuel 
oil or producing water gas. This includes material 
used, (except fuel oil and lampblack); such as waste, 
brooms, towels, etc.; and labor expended for gas 
makers and gas makers assistants. 

(3) Purification Plant: All material and labor 
expended in the purification of gas. This includes 
the average cost of oxide actually used, (the invoice 
cost and freight, plus shavings, plus labor and cart- 
age necessary to store it, plus the cost of mixing it), 
and the invoice cost of lime actually used; also labor 
expended in cleaning and tending apparatus. 

(4) Fuel oil for steam. All fuel oil used for firing 
boilers in production of steam. This should include 
the cost of freight and switching, and labor of un- 
loading. ; 

(5) Fuel oil for gas: All fuel oil used in the gener- 
ators for production of fuel oil gas. This should in- 
clude the cost of freight and switching, and labor 
of unloading. 

(6) Lampblack expense for steam: All labor ex- 
pended, in wheeling or carting lampblack from sumps 
to fire-rooms of steam plant, but the labor expended 
for firemen should not be included. ° 

(7) Lamblack expense for gas: All -labor ex- 
pended, in wheeling or carting lampblack from sumps 
to water gas sets, but this does not include the labor 
expended for gas makers. 

(8) Lampblack expense removing: All labor and 
other expenses in handling lampblack not used for 
fuel or water gas. This would include carting, wheel- 
ing and hauling. 

(9) General labor and supplies: All material and 
labor expended, not includible in the foregoing ac- 
counts. This would include watchmen, janitors and 
keeping grounds in order. 

(10) Superintendence: This should include the 
cost of labor and personal expenses, but does not in- 
clude departmental foremen. 

(11) Office Salaries: All labor expended in keep- 
ing operating records, such as timekeepers and clerks. 

(12) Office expense: All supplies and labor ex- 
pended in caring for offices and stationery. This 
should include stationery, (furniture not included in 
capital), mops, towels, rent, etc.; also labor expended 
for janitors and watchmen. 

(13) Stable expense: The cost of running a sta- 
ble, or boarding horses, where devoted exclusively to 
Generating Department. This would include cost of 
supplies such as robes, blankets and whips; labor, 
such as stable attendants and shoers. If stable sup- 
plies horses, for departments generally, charges should 
be made to account, “General Stable Expense.” Sta- 
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ble expense should be proportioned against sub- 
accounts under generating expense benefited. 

(14)Auto expense: All material and labor ex- 
pended in the operation of automobiles, motorcycles 
and bicycles. This account should include the cost 
of such material as lubricants, gasoline, etc.; labor ex- 
pended for chauffeur, washing, polishing, etc., and 
garage expense. 


Transmission Expenses. 

Charge to this account the cost of the following 
subdivisional expenses: 

(1) Boosting apparatus: All material and labor 
expended in operating boosting equipment. This in- 
cludes waste, lubricants, packing, etc., and labor of 
valvemen, engineers and watchmen. 

(2) Patrolling and inspecting: All supplies and 
labor expended in patrolling and inspecting trunk 
lines. This includes labor of patrolmen and inspect- 
ors, livery and personal expenses. 

(3) General labor and supplies: All material and 
labor expended, not includible in the foregoing ac- 
counts. This would include watchmen, janitors and 
keeping grounds in order. 

(4) Stable expense: Cost of running a stable, or 


boarding horses, where devoted exclusively to Trans- 


mission Department. This would include cost of sup- 
plies such as robes, blankets and whips, labor, such 
as stable attendants and shoers. If stable supplies 
horses, for departments generally, charges should be 
made to account, “General Stable Expense.” Stable 
expense should be proportioned against sub-accounts 
under transmission expense benefited. 

(5) Auto expense: All material and labor ex- 
pended in the operation of automobiles, motorcycles 
and bicycles. This account should include the cost 
of such material as lubricants, gasoline, etc.; also 
labor expended for chauffeur, washing and polishing, 
etc., and garage expense. 

(6) Superintendence: This should include the 
cost of labor and personal expenses, but does not 
include departmental foremen. 

(7) Office salaries: All labor expended in keep- 
ing operating records, such as timekeepers and clerks. 

(8) Office expense: All supplies and labor ex- 
pended in caring for office and stationery. This should 
include stationery, (furniture not included in capital), 
mops, towels and rent; also labor expended for jani- 
tors and watchmen. 


Distributing Expenses. 

Charge to this account the following sub-divisional 
expenses: 

(1) Sets and outs: Material and labor expended 
in setting and removing meters for registering the 
gas delivered to consumers. This includes livery, 
material such as caps, sleeves and meter shelves; also 
labor of metermen, but does not include station meters, 
nor changing meters on complaint. 

(2) Complaints: All material used, and labor ex- 
pended, in attention to complaints of consumers on 
service rendered. This includes pumping services, 
testing meters, etc.; also labor of men engaged in this 
work, but does not include sets and outs occasioned 
by application for service or discontinuance of service. 
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(3) Inspectors: All labor expended, the supplies 
furnished inspectors, making general inspections such 
as checking meters installed against consumers and 
inspecting connections. 

(4) Statements: All labor expended, in reading 
meters registering gas delivered to consumers. This 
should also include livery, carfare and personal ex- 
penses allowed. 


(5) Collectors: Labor expended, in presenting 
bills for gas consumed and making connections there- 
for. This account includes livery, car fare, and per- 
sonal expenses allowed. 

(6) Setting and removing regulators: The cost 
of setting and removing district and house regulators. 
This should include labor expended and all material 
except permanent construction, but does not include 
station or trunk line regulators. 

(7) Municipal street lighting expense: All mate- 
rial and labor expended in trimming and renewing 
globes and gas mantles; testing and washing, of all 
arc lamps; street lamps used for municipal street light- 
ing. This should also include lamps for lighting dis- 
tricts of state and counties. This account should in- 
clude labor and livery stable expense and all other ex- 
penses in connection with street lighting operation, 
but not the cost of such repairs as necessitate the re- 
moval of the lamp from service, nor any expense of 
commercial are lighting. 

(8) Trimming commercial arc lamps: The cost 
of trimming arcs. This account should include labor 
expended, in trimming and lighting arc lamps; also 
such supplies as torches, mantles and globes; but not 
trimming municipal street lamps. 


(9) Gratuitous service: All material and labor 
expended in furnishing free service, such as changing 
position of meter, adjusting house appliances, and such 
other work beyond meter. Do not charge to this ac- 
count, however, the cost of any free service, unless it 
is the policy of the company to charge for such. 

(10) Free lamp renewals: All material and labor 
expended, in free renewals of lamps for consumers. 
This includes labor of inspectors, salesmen, material, 
including lamps, globes, etc.; also livery and personal 
expenses of inspectors and salesmen. This account 
should include the cost of lamp renewals, where such 
renewal is in accordance with the rates granted and 
the schedule enforced, but should not include gratui- 
tous service or donations. 


(11) Donations: All contributions to charity and 
public institutions and organizations. 

(12)New business expense: All advertising con- 
tracts, printing posters, hand bills, and labor expended 
for advertising managers, clerks and solicitors; also 
all concessions made for securing new business. 

(13) Superintendence: The cost of all labor ex- 
pended for general superintendence. This should in- 
clude livery and stable expense, personal expenses, but 
not the expense of the departmental foremen. 

(14) Office salaries: All clerical labor in connec- 
tion with keeping the records of accounts. This 
should include bookkeepers, cashiers, timekeepers and 
stenographers, but not collectors and statement takers. 

(15) Office expense: All material and labor ex- 
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pended, such as stationery, rent, janitors and supplies, 
and watchmen. 


(16) Stable expense: All supplies, labor ex- 
pended in operating a company stable, or boarding 
horses. This account should include the cost of hay, 
grain, water, harness dressing and repairs and shoeing; 
also labor expended for stable attendants. Charge to 
this account also all stable supplies and expense for 
the month, then apportion the expense against each 
department benefited as shown by stable record. 


(17) Auto expense: All material and labor ex- 
pended in the operation of automobiles, motorcycles 
and bicycles. This account should include the cost 
of such material as lubricants, gasoline, etc.; also labor 
expended for chauffeur, washing and polishing, etc., 
and garage expense. 


(18) General labor and supplies: All material and 
labor expended, not includible in the foregoing ac- 
counts. This includes watchmen, general labor, etc. 





PACIFIC COAST BUSINESS CONDITIONS. 


The second month of the year and the early por- 
tion of March, says the Pacific Coast Banker, have 
brought no particularly significant developments to 
the business situation of the Pacific Coast, and there 
has been well sustained the general outlook for an- 
other year of good crops and general business pros- 
perity. The coast states have fully shared the sus- 
tained improvement of trade that has marked the 
country as a whole, and also the country’s general 
feeling of either satisfaction or resignation at the 
change of administration, the sentiment depending 
upon the political point of view of the business man, 
but without any noteworthy effect on business con- 
ditions. 

The feature of the business outlook in California 
during the latter part of February and the early por- 
tion of March was mainly concerned with the ques- 
tion of rain. The amount of rainfall in the state had 
been somewhat less than normal and the farmers of 
the interior valleys and the business men of the in- 
terior cities and the larger wholesale centers had 
taken on something of a feeling of discouragement. 
Very recently a general rainfall, however, has dispelled 
whatever pessimism had arisen, and California’s out- 
look for the coming year has resumed its encourag- 
ing features. There is now abundant snow in the 
mountains, which is a vital factor in the prosperity of 
the interior of the state, through the necessity of a 
summer supply of water for irrigation, power and 
mining. This is now assured, and the ground has 
received a good wetting, which assures normal condi- 
tions for horticultural and agricultural crops. Califor- 
nia has not before in its history seen such a measure 
of development throughout its length and breadth or 
such confidence in an early marked increase in the 
volume of its colonist business. 

Railroad and other authorities concerned with 
eastern immigration predict that the coming month 
will see a very large influx of both tourists and col- 
onists to all the coast states. In the northwest, con- 
ditions have undergone but little change in the last 
few weeks. The basic lumber industry maintains its 
prosperous condition. 
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THE PRACTICAL APPLICATION OF THE 
SELF-ADJUSTING STANDARD FOR 
RATE FIXING. 

BY F. K. BLUE. 


A self-adjusting method of rate fixing which 
would provide for establishing rates and prices for 
government regulated corporations according to pre- 
determined rules instead of adjusting them accord- 
ing to the discretion of the rate fixing bodies was sug- 
gested in this journal for November 28 and Decem- 
ber 7. This method provides an exact adjustment 
of the relations between the corporation and the con- 
sumer according to well established economic prin- 
ciples in place of the arbitrary and erratic adjustment 
that only is possible at best when the rates are de- 
termined by guess work from a yearly appraisal of 
values according to the best judgment of rate fixing 
bodies. 

The pre-eminently important and far-reaching re- 
sults of this method are accomplished by three very 
simple expedients. 

1. The fundamental principle of the method is 
that the price of the product of an enterprise in one 
year is based on the market price of the stock in 
such enterprise during the preceding year. 

2. As a protection to the consumer against ex- 
cessive cost of production due to extravagant man- 
agement, adjustments are made which cause a gain 
to stockholders whenever the cost of production is 
reduced and a loss when the cost of production is in- 
creased. 

3. All surpluses and deficits due to the yearly 
rates that are fixed proving too great or too small are 
exactly adjusted by a system of perpetuai amortiza- 
tion of such quantities between the corporation and 
the consumer. 

To carry out the first principle a record is kept 
of the amount of the investment, the yearly quantity 
of product sold, the operating cost of production of 
such product, and the average market price of the 
stock of the company. Then the required rate of 
interest on the investment, as indicated by the ratio 
between the required earnings and the market value 
of the stock in a given year, is applied to the amount 
of the actual investment for the succeeding year. 
This amount added to the estimated cost of operation 
for the year and then divided by the estimated quantity 
sold during the year determines the estimated price 
required for the product during the year. Thus a 
higher stock valuation would show a smaller profit 
to be acceptable to the investors and so establish a 
lower price for the succeeding year, and vice versa. 

The second principle is carried out by basing the 
gain or loss to be amortized and the required earn- 
ings which determines the price for the succeeding 
year on a cost of operation commensurate with the 
actual cost of operation of previous years instead of 
taking the actual cost for the given year. 

The third principle is carried out by estimating 
the surplus or deficit caused by the price fixed for 
the year proving too great or too small, and subtract- 
ing a certain part of the accumulated surplus so caused 
from the estimated earnings by which the price in 
the succeeding year is fixed, or, in case of a deficit, 
adding a part of the deficit to such earnings. 
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The chief result that would be secured if these 
methods were carried out would be that consumers 
would have to pay for products produced under con- 
ditions of monopoly no more than is required under 
conditions of normal competition. In fact monopoly 
would be established on the economic basis of compe- 
tition without incurring the risk of loss of business 
to competitors and the evils of “cut-throat competi- 
tion.” 

Consumers would be protected against excessive 
prices, but the corporation would at the same time 
be protected against inadequate prices that might 
otherwise be fixed by an unfriendly commission or 
an initiative vote since the price would be automat- 
ically adjusted to just include cost of operation and 
replacement and the return on investment which the 
public is willing to accept as shown by the price paid 
for stock in the enterprise. 

Since a fictitious valuation of stock would be im- 
possible the consumer would never be called upon to 
pay a profit on a capitalization not represented by an 
actual investment of cash, and a future purchaser 
of stock would not run the risk of paying prices for 
it that were based on promises of earnings that were 
not likely to be realized. Since all valuation of stock 
would be automatically based on actual cash invested, 
its speculative character would be reduced practically 
to the level of well-secured bonds. 

The return on the original investment would at 
all times be held to the amount that prospective pur- 
chasers of stock would be willing to receive for their 
money at the time of purchase. The consumer would 
then pay at all times as a return on the investment 
just what the public by its willingness to invest de- 
cides that it is worth, thus exactly adjusting the rela- 
tions between the stockholders and the consumers in 
a way that neither party could have any valid ground 
for complaint or criticism. 

There being no fictitious valuation of the stock 
a purchaser would have a reasonable assurance of 
the return of his investment if during its life it yielded 
sufficient surplus return to provide for depreciation. 

Since the method and rules for computing all 
prices and values would be definitely predetermined 
by the terms of the franchise, expensive litigation 
between the public and the corporation would be 
avoided because all such prices and values being at 
all times definitely established by the franchise, there 
would, except for violation of contract, be nothing 
of importance to adjudicate. 

Trusts conducted according to this method 
would not need to be dissolved but should be strength- 
ened instead, since they could then often serve the 
consumer at lower prices than smaller independent 
organizations.. 

Condemnation proceedings for the acquisition of 
utilities by the public would be simplified because 
their valuation would be already established by the 
prices quoted in the public market which then should 
be taken as a measure of the value of the property. 
Practical Illustration of the Working of the Method. 

To demonstrate that this method will work out 
as stated, the following table has been prepared to 
show its application to such a public utility as a gas 
company during a period of years in which the busi- 
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EXAMPLE evra 
SELF-ADJUSTING RATE FIXING METHOD 
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ness is built up and begins to decline and in which 
there are severe fluctuations in the quantity sold and 
in the cost of operation. The only given quantities 
required by this method after the first year are the 
amount of the investment, the quantity sold each year, 
the cost of operation, and the average market price 
of the stock, all of which is simply a matter of record. 
All other items are computed according to prede- 
termined rules in which there is no judgment neces- 
sary or discretion allowed in their application. The 
rate fixing power therefore would not be open to 
charges of either favoritism or injustice, since its 
function is simply to ascertain items of record and 
actual fact and from these data to compute the rates 
according to the predetermined rules. 
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The terms used in this description will first be 
tabulated and defined, and then each step in the appli- 
cation of the method will be explained consecutively 
and in detail. 


Quantities Defined—Actual Quantities Given. 

i= total amount of the investment—assumed to be 
$200,000 in a system for the production and 
distribution of gas. 

q = total quantity of gas sold, in thousand cu. ft. per 
year. 

c= total operating cost of producing gas during the 
year. 

v-=average market value of outstanding common 
stock during the year. 
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Quantities Computed from Actual Given Quantities. 


r° = required rate of interest of investment as indi- 
cated by the market value of the common stock 
during the preceding year. 

d—r° X i—required net earnings on investment as 
indicated by the market price of the common 
stock during the preceding year. 

p =P or p* —actual price paid for the gas during 
the year, per thousand cu. ft. 

e= p X q=actual gross earnings received during the 
year. 

u=c-+-q=—actual unit operating cost of producing 
gas during the year, per thousand cu. ft. 

r=d-—--v—required rate of interest on investment 
as indicated by the market value of the stock 
during the given year. 

d’=rX i—required net earnings on the investment 
as indicated by the market value of the common 
stock during the given year. 


Estimated Quantities. 


G=¥, S° (after the payment of one-half the deferred 
dividends) — estimated gain, or loss, to be 
amortized during the year. 

D=—d—G-=estimated required earnings exceeding 
cost of operation. 


© = assumed quantity of gas to be sold during the 
year, estimated from the actual quantities sold 
during previous years. 

U assumed unit operating cost of producing gas 
during the year, estimated from the actual unit 
operating cost during previous years. 

C=U X Q = assumed operating cost of producing gas 
during the year. 

E=D-+ C=estimated gross earnings required dur- 
ing the year. 

P = E-~Q — estimated required price of gas for the 
year. 


Quantities Adjusted to Cost of Production Commen- 
surate With Actual Cost in Previous Years. 


C’=U X q=total operating cost of producing gas 
during the year commensurate with the actual 
operating cost in previous years, 

E’ = d'+ C’ = adjusted gross earnings required dur- 
ing the year to pay cost of production and re- 
quired dividends on the stock. 

G' = e— E’=adjusted gain, or loss—being the ex- 
cess, or deficiency, of actual over adjusted re- 
quired earnings for the year. 

S'= 2 G’ =the adjusted accumulated surplus, or de- 
ficit, during the life of the investment up to the 
end of the year. 

S* =the adjusted accumulated surplus, or deficit, 


during the life of the investment up to the end 
of the preceding year. 


Actual Quantities Indicated by the Market Value of 

the Stock. 

e’ = d’ + c= gross earnings required during the year 
to pay the cost of operation and earnings re- 
quired on the investment, as indicated by the 
market price of the stock during the year. 
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g’=e—e’= gain, or loss—being the excess, or de- 
ficiency, of the actual over the required gross 
earnings for the year. 


s’ = 3 g’ = accumulated surplus, or deficit, during the 
life of the investment up to the end of the year. 


p’ = e+ p—=price which would be required in order 
to just pay the earnings required on the invest- 
ment and the operating costs for the year, as 
indicated by the market value of the stock dur- 
ing the year. 


Explanation of Table. 

An investment, i, of $200,000 is assumed to be 
paid in cash into the corporation treasury for the pur- 
chase of a gas service system, which is then repre- 
sented by the whole quantity of outstanding stock 
that is issued. At an acceptable dividend rate, r°, of 
6 per cent, assumed to have been stated in the bid 
for the franchise, the estimated amount of the divi- 
dend required for the first year will be d=r°i= 
$12,000 

Until the earnings have become greater than the 
operating cost plus the required return on the invest- 
ment, the price of the gas is fixed at an arbitrary 
amount that will be likely to provide for the payment 
of the deferred dividends within a reasonable time. 
In the example, ten years is the estimated allowance 
for the deferred dividends to be paid up, and six years 
for the quantity sold to reach sixty million cu. ft. per 
year. Under these conditions the average price dur- 
ing this period is estimated at $1.35 per thousand cu. ft. 

At this price, 2,000,000 cu. ft., the quantity, q, 
assumed to be sold during the first year, will yield a 
gross income e = pq = $29,700. 

The total operating cost of production of gas 
during the year as assumed to be c = $40,000. This 
should cover all operating costs as shown by the rec- 
ords, but should not include anything of the nature 
of interest on bonds, dividends on preferred stock, or 
sums set aside in depreciation or amortization funds. 

The unit cost of operation for the year is this 
cost divided by the quantity of gas sold during the 
year, which will be u=c-+-q—$1.82 per thou- 
sand cu. ft. 

If the average market value of the outstanding 
common stock, v, during the year, is $200,000, then 
the estimated required dividend, d, divided by this 
value shows the required dividend rate for the year 
to be r—=d + v = 0.06, or 6 per cent. 

The product of the required dividend rate, r, by 
the value of the investment for the year, i, will show 
the actual required dividend for the year as indicated 
by the market value of the stock to be d’—ri= 
$12,000. 

This indicated dividend added to the actual cost 
of operation will show the indicated gross earnings 
required for the year to be e’ = d’ + c = $52,000. This 
amount should also include interest on bonds, divi- 
dends on preferred stock, and the amount set aside 
in the depreciation fund during the year. In the ad- 
justment of the depreciation fund, appreciation 
and depreciation of both equipment and real estate 
should be taken into account and the fund kept 
at such a figure that the physical value of the 
property, plus the depreciation fund would at all 
times be just equal to the value of the invest- 
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ment. The depreciation fund is of the same economic 
nature as the surplus, S’, so that whenever the depre- 
ciation fund is too large the excess can be transferred 
to the surplus account and, vice versa, when it is too 
small it can be replenished from the surplus account. 
Large transfers either way should be made gradually, 
however, so that there may be no violent fluctuations 
in price. In practice, adjustments would of course be 
made for interest on deferred dividends and surpluses 
but this adjustment has been omitted in the illus- 
tration to avoid unnecessary computations. 


The difference between the actual gross earnings, 
e, and the indicated required earnings, e’, shows the 
actual gain, g’, to the stockholders over the amount 
of the required profit which is indicated by the mar- 
ket value of the stock. This will be smaller or larger 
than the estimated gain, G’, according to whether the 
cost of production is becoming less or greater. In 
the first year this gain is negative since there is a large 
deficit in the actual earnings during the period in 
which the business is being established. We have 
then g’ = e— e = — $22,300 for the first year. 

The accumulated surplus, s’, indicated by the mar- 
ket price of the stock, is found by adding consecu- 
tively the gains, g’, for each year. 

The required price of the gas as indicated by the 
market price of the stock is shown by dividing the 
indicated gross earnings, e’, by the quantity of gas 
sold, q, giving for the first year, p’ =e’ + q = $2.36 
per thousand cu ft. 

In estimating the dividend required for any year, 
the dividend rate for the first year preceding will be 
denoted by r°. So for the second year we will have 
as before d=r° i= $12,000. 

These computations are continued in the same 
manner as explained for the first year and the price 
of $1.35 per thousand cu. ft. is retained until the gain 
g’ becomes a positive quantity. In the example this 
happens in the fourth year, when g’ is found to be 
+ $7,500. The corresponding surplus for this year is 
’ == — $33,600, which being a negative quantity, shows 
that it is a deficit that must be paid to the stock- 
holders as deferred dividends. This payment should 
be distributed over several years in a way that will 
cause as little fluctuation in price as possible. The 
exact method of this distribution will make little dif- 
ference in the end but the period of distribution should 
be of sufficient extent that the burden does not fall 
unduly upon the early consumers. The method fol- 
lowed in the illustration is to estimate, for the first 
year in which the normal method of rate fixing is 
established, the amount of deferred dividends to be 
paid at G=s’--n’, in which s’ is the accumulated. 
deficit, and n is the number of years during 
which this deficit has accumulated. Twice this 
amount is then taken for the next year, three 
times the amount for the third year, and so on 
until the quantity so computed is numerically 
greater than %4S’, the estimated deficit for the pre- 
ceding year. When this point is reached, and there- 
after, G the estimated gain, or loss, to be amortized 
in any given year may be taken equal to one-half of 
S’, the estimated accumulated surplus, or deficit, for 
the preceding year. In the illustration, for the fifth 
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year G = — $33,600 — 4 = — $2,100. In the sixth, 
seventh, eighth and ninth years G is two, three, four 
and five times this amount, or — $4,200, — $6,300, 
—$8,400, and —$10,500 respectively. In the tenth year 
G, computed by this method, would be — $12,600, but 
as this is numerically greater than — $11,200, the half 
of S’ for the preceding year, G for the tenth year and 
thereafter is taken equal to one-half the value of S’ 
for the preceding year. 

In the fifth year the estimated net earnings re- 
quired to be provided for in fixing the price of gas for 
the year, D, is equal to d, the required net earnings 
on the investment as indicated by the market value 
of the stock during the preceding year, less G, the 
estimated gain, or loss, to be amortized during the 
year. Since G is a negative quantity this year—rep- 
resenting a loss—the value of D is the numerical sum 
of the required net earnings, d = $12,000, and the loss, 
G = — $2,100, which amounts to $14,100. 


(To be continued) 


SELECTION OF EXPLOSIVES. 

The United States Bureau of Mines has just pub- 
lished Bulletin 48, The Selection of Explosives Used 
in Engineering and Mining Operations, by Clarence 
Hall and Spencer P. Howell. It deals with the char- 
acteristic features of the principal explosives used in 
engineering and mining operations, and especially with 
the tests that show the suitability of different classes 
of explosives for various kinds of work. 

Black blasting powder is stated to be best suited 
for work in which a gradual pushing or heav- 
ing effect is desired, such as excavating cuts, quar- 
rying soft rock or stone, and especially in quar- 
ries where large blocks of building stone are sought, 
and in order to obtain the maximum efficiency the 
charge must be well confined by suitable stemming. 
Granulated nitro-glycerin powder is more effect- 
ive and gives better results than black blasting 
powder in soft and seamy rock or in material that does 
not sufficiently confine the gases evolved. “Straight” 
nitro-glycerin dynamites, as a class, develop greater 
disruptive force than any of the other commercial 
classes of explosives tested, and for this reason they 
should be used for producing shattering effects or for 
blasting very tough or hard materials whenever the 
conditions permit. If the “straight” nitro-glycerin 
dynamites are found to be too violent for certain 
classes of work, the low-freezing dynamites or the 
ammonia dynamites, which have lower rates of detona- 
tion and hence less disruptive effect, are recommended. 
The low-freezing dynamites have the advantage of not 
freezing until exposed to a temperature of 35 degrees 
F. or less, but, like all nitro-glycerin explosives, after 
they become frozen they must be thawed before use 
in order in insure the most effective results. As the 
ammonium nitrate used in ammonia dynamite is deli- 
quescent, this class of explosive absorbs moisture more 
readily than other dynamites, therefore it is empha- 
sized that care should be observed when storing this 
class of explosives in wet or damp places. The gelatin 
dynamites have been used to a large extent in wet 
blasting, such as in the removal of obstacles to naviga- 
tion and in deep workings, and, as a general rule, they 
are best suited for these purposes. 
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It is a source of satisfaction to all well-wishers of 
the West to note the overwhelming manner in which 
the voters of San Francisco have 


— » ” amt ratified the recent compromise pro- 
a posal of the Mayor and the United 


Railroads of that city, looking 
toward a final adjustment of the years of litigation on 
lower Market street. The old horse car, so long util- 
ized to hold franchise status, will be done away with, 
and undoubtediy the traffic congestion of the Expo- 
sition city will adjust itself by leaps and bounds. An 
era of natural understanding and helpfulness on the 
part of all parties to the issue will now unquestion- 
ably follow. Once again the city by the Golden Gate 
has made good, for San Francisco knows how. 


In the early days of engineering evolution many 
were prone to state that the beautiful applications 
of the calculus must end at the 
Windage class room door and that its sole 
Losses excuse for a useful existence must 
ever be limited to elucidating the 
principles and not the applications of engineering 
mechanics. In a word the instant the student left 
his theoretical studies to engage in the practical pur- 
suits of his chosen profession he should tenderly lay 
aside his mathematical deductions and to all theories 
of academic development say “good night.” 

Not so cruel, however, has the recent trend of 
engineering affairs shaped itself. Electrical engineer- 
ing, by its astonishing advance, has awakened the 
eyes of the world to the triumph of intricate math- 
ematical formulas in predicting phenomena and 2x- 
plaining the hidden mysteries of this interesting 
branch of applied science. 

Recent advances, too, strongly emphasize the 
applications of calculus or infinitesimal quantities, even 
though it is impossible to find the actual algebraic 
equation to represent the experimental data. 

Peabody, for instance, compiled his latest steam 
tables on entropy and other important data by actually 
plotting specific heats degree by degree and thereby 
graphically, but accurately integrating to obtain the 
heat of liquid since the exact mathematical expression 
for performing this operation has never yet been dis- 
covered. 

Again, something over a year ago new experi- 
ments on the increase of wind pressure upon small 
wires were published in the columns of this journal. 
Deceleration curves, or curves showing the ratio of 
decrease in speed over a small period of time were 
utilized in getting the data for certain constants of 
the wires. In this issue of the Journal may be found 
more data along the same lines showing how the slip- 
page and windage losses of any rotating mechanism 
may be obtained. Such factors may be obtained by 
an observer closing a chronograph circuit at the in- 
stant a tachometer needle indicates even hundreds 
of revolutions per minute decrease when the mechan- 
ism after set spinning, is free to slow down, due to 
its own friction and windage impediments. 
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Such a method, giving as it does a simple yet 
accurate process whereby friction and windage losses 
are easily obtained, may well be put into use in West- 
ern power plants, where in the past too little data con- 
cerning such losses have been amassed. 


In the days of old John Corliss the engineering 
world was treated to a genuine surprise by having 
solicitors sign up for orders for 
Electricity in the engines equipped with the Corliss 
Oil Fields valve in which the only pay asked 
was to be taken from the savings 
to be acquired by using the improved apparatus. Dur- 
ing the past year the hydroelectric fraternity in the 
West has in many instances been able to reduplicate 
this feat by installing electric motors where other 
forms of driving mechanisms were being used. 

The most striking instance of the onslaught of 
this nature that may at times ensue is that of the utiliz- 
ation of the electric drive in the oil fields. Oil produc- 
tion in California has during the past decade assumed 
gigantic proportions. Last year its 87,000,000 bbls. 
of crude. petroleum placed that commonwealth in the 
foremost rank of oil producing sections of the world. 
The remarkable feature of it all is that while the output 
in the old world, notably in southeastern Europe, is 
beginning to wane, California has not yet reached the 
zenith of her glory in this regard. 

Up to July, 1910, no oil producer was so bold as 
to openly state that electricity would ever invade a 
district teeming in itself in energy-producing matter. 
Indeed it took eighteen months from this date before 
the first installation, so interestingly described on an- 
other page of this issue, proved conclusively the 
superiority of electrically-driven apparatus in the oil 
fields. Since January first 1912, then the era of the 
supremacy of electricity in the oil fields may consist- 
ently be dated. In the lower San Joaquin valley of 
California 39 oil companies attest their faith in elec- 
tricity by having 669 of their wells electrically oper- 
ated. The future, too, is bright, for conservatively 
speaking 1200 additional motors, exclusive of drilling, 
compressor, field pump and other forms of electrical 
drive are anticipated for the coming season. This 
lightning campaign has been materially aided by the 
firm confidence displayed on the part of the manufac- 
turers of electrical apparatus who have sold their 
product in countless instances upon the basis of re- 
ceiving their pay from the savings effected by elec- 
trically operated drives in the oil fields. A change 
over from one form of power to another that may be 


liquidated in ten months’ time is indeed an evolution . 


in efficiency deserving of encouragement from every 
quarter. That electricity should be the on-slaying 
giant is another source of confidence in its bright 
future on the Pacific Coast. 

This new field of utilizaton of hydroelectric 
power is, considered again from another viewpoint, a 
source for rejoicing by all those who worship true con- 
servation. For here in this self-same state so pro- 
ductive in energy-giving petroleum the resourceful and 
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non-diminishing waterfall is harnessed for eternity in 
order that the latent force of the oil may be delivered 
to other communities not so fortunate in natural bless- 
ings. 


In the early days of commission regulation it was 

found that the methods of accounting which were used 

by the various utility companies 

The High Cost of were so incomplete and often times 

Cost Keeping so varied in methods adopted that 

a consistent treatment of rate- 

fixing was impossible without the institution of the 

most painstaking inventories and new methods of uni- 
form accounting. 

No one will deny the wisdom of such a move as 
this. It has had a far-reaching effect in stabilizing 
the status of utility securities and in winning the con- 
fidence of the reasonable public. In former days, too, 
the public was not given the information their right 
to know and indeed in response to a courteous in- 
quiry often received a reply that could be character- 
ized as anything but civil. The evasive answer, how- 
ever, proved the most trying. As an excuse for their 
sins the utility executives would often apply the 
methods of father Adam, “the woman gave me of the 
tree and I did eat,” or of mother Eve, “the serpent 
beguiled me and I did eat,” or as is technically de- 
scribed in modern parlance these early executives 
would diplomatically endeavor to play the great Ameri- 
can game, “passing the buck.” 

A wholesome, sane appreciation of each other's 
rights has, however come over utility executives and 
the reasonable public. Such being the case, is it not 
questionable whether the enormous outlays of money 
necessitated in the intricate and elaborate systems of 
accounting are not themselves contributing to the 
high cost of the necessities of life. Literally carloads 
of cost data are now being accumulated, covering the 
great utility companies of the West, wherever commis- 
sion regulation has been in operation for some time 
past. 

It is to the credit of the hydroelectric companies 
of the West that the commissions in many instances 
have seen fit to adopt almost in its entirety the sys- 
tems of accounting used by its leading companies. 
Such for instance was the case for utility accounting 
under commission regulation which is concluded else- 
where in this issue. 

We all stand aghast, nevertheless, when we real- 
ize that the actual cost involved in detailing and seg- 
regating the various systems of accounting under the 
present system in California entails an outlay of fif- 
teen per cent of the gross annual expenditures of the 
utility company. 

It is not argued that detailed inventories and ac- 
counting should be abandoned. But it is urged, how- 
ever, since modern utility operation and regulation 
necessitate enormous outlays of money that every rea- 
sonable economy possible should be instituted in 
seeing that the cost of cost-keeping be kept within 
the same reasonable bounds that regulation attempts 
to accomplish in the fixing of rates; namely, that fur- 
ther detail attempts in accounting cease when the 
interest on the money to be saved thereby is not suffi- 
cient to pay the additional expenses involved. 
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PERSONALS 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 





H. E. Grant, sales engineer with the Holophane Works, is 
at Vancouver, B. C. 


J. C. Berger, manager of the Denver Gas and Electric 
Company, is at San Francisco. 


H. E. Sanderson, Pacific Coast manager for the Bryant 
Electric Company, is at Los Angeles. 


J. O. Presbrey of the Holophane works of the General 
Electric Company is at San Francisco. 


H. W. Beecher, manager of the Seattle office of Chas. C. 
Moore & Company, is at New York City. 


Geo, M. Mills has been appointed manager for the Gold- 
field district of the Nevada-California Power Company. 


A. L. Rohrer, electrical superintendent at the Schenec- 
tady Works of the General Electric Company, is at San Fran- 
cisco. 


M. Allen, telephone sales manager of the Northern Elec- 
tric Manufacturing Company, Montreal, was in Seattle, re- 
cently. 


Wm. G. McKenny, manager of Eccles & Smith Company 
at Portland, has been chosen as Jovian Statesman for the 
ensuing year at Portland. 


G. |. Kinney, Pacific Coast manager for the Fort Wayne 
Electric Works and the Sprague Electric Works of the Gen- 
eral Electric Company is at Seattle. 


J. F. NePage, of NePage, McKenny & Company, elec- 
trical contractors and engineers, Seattle, has been in Port- 
land for 10 days looking after contracts of the firm. 


J. G. De Remer, chief engineer for the United Light & 
Power Company, has returned to his San Francisco offices 
from a trip throughout Washington and British Columbia. 


W. A. Layman, president and general manager of the 
Wagner Electric Manufacturing Company of St. Louis, has 
been elected president of the National Metal Trades Associa- 
tion. 


M. F. Steel, representative of the Benjamin Electric 
Manufacturing Company, has returned to San Francisco from 
an extended trip throughout Oregon, Washington, Idaho and 
Utah, 


E. B. Strong, president and general manager of this 
Journal, is at Seattle to arrange Northwest participation in 
the trip to the N. E. L. A. convention on the Golden Poppy 
Special No, 2. 


O. H. Ensign, chief electrical engineer, United States Re- 
clamation Service, gave an address before the mem- 
bers of the Electrical League of Southern California, at Los 
Angeles, on April 22, regarding “Power Development and the 
Reclamation Service.” 


Henry M. Jones, who for three years has been in charge 
of the Lewiston, Idaho, gas plant, has resigned his position, 
to take effect May 15. The plant is the property of the 
Pacific Light & Power Company. Mr.- Jones has been with 
the company six years, having served it three years in Ore- 
gon prior to taking charge of the plant at Lewiston. 


O. W. Rautenberg has taken charge of the office of the 
Northwestern Supply Company and the Pacific Lamp & Sup- 
ply Company at 707 Commerce street, Tacoma, succeeding 
B. W. Collins, who was recently made superintendent of 
electric works for the city. Mr. Rautenberg was formerly in 
business at Puyallup, Washington, as the Puyallup Electric 
Supply Company. 
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OBITUARY. 


Monroe Markham, salesman with the Western Electric 
Company at San Francisco, died in that city on April 17th, 
following an operation. He was buried under the auspices of 
the Masons on April 23rd. Mr. Markham was born in 
Illinois in 1859 and during his connection with the electrical 
business earned the love and respect of all with whom he 
came in contact. He is survived by a son and a brother. 


MEETING NOTICES. 
Los Angeles Section A. |. E. E. 
At the regular meeting of the Los Angeles Section 
of the American Institute of Electrical Engineers on April 22. 
Mr. Lee Hagood presented a paper on “Transmission Lines 
and Synchronous Condensers.” 


Oregon Technical Club. 


Prof. Peck of the Oregon Agricultural College addressed 
the club at the meeting of April 17th regarding the “Artistic 
Setting of Ordinary Everyday Commercial Necessities.” Mr. 
Crawford urged the co-operation of all the members of the 
Technical Club, in aiding the movement for the fostering of 
“Higher Education.” 


Electrical Development and Jovian League. 

The weekly luncheon was held Tuesday last. The by- 
laws were amended so as to provide for a legislative com- 
mittee in addition to the other standing committees of the 
League. The address of the day on “The Aid of American 
Research to the American Electrical Industry” was delivered 
by Mr. E. O. Shreve of the General Electric Company. 


Tacoma Electrical Contractors’ Luncheon Club. 

The Tacoma Electrical Contractors’ Luncheon Club has 
been formed. R. C. Hull of Davis & Hull is president and 
C, A. Young of the Electrical Construction Company, sec- 
retary-treasurer. Luncheon is given each Friday. The club 
has for its objects the promotion of good will among its 
members and the discussion of matters that may have a 


-bearing upon the welfare of those belonging to it. 


Portland Section, A. |. E. E. 


At the regular April meeting of the Portland Section of 
the A. I. E. E. the by-laws were amended, changing the meet- 
ing night from the third Tuesday of each* month to the first 
Tuesday after the first Monday of each month—except the 
months of July, August and September. Hereafter joint 
meetings will be held with the local sections of the N. E. 
L. A. The following nominating committee was appointed: 
Messrs. Lebenbaum, Haynes and Le Tourneau. The annual 
banquet and election of officers will take place the evening 
of May 20th. 

Tacoma Jovian League. 


On May ist the Tacoma Jovian League will entertain the 
architects of that city at luncheon. At this luncheon the 
report and recommendations of a committee selected by the 
Jovians will be presented to the architects. This commit- 
tee was delegated some time ago to look into wiring speci- 
fications prepared by architects in the past and through a 
study of these to formulate a list of model specifications. 
These the Jovians will ask the architects to adopt with a 
view to improving the standard of wiring. This committee 
is composed of one electrical contractor, one electrical engi- 
neer, One electrical jobber and and one official from the city 
inspection department, 


Portland Jovian Luncheon Club, 


The regular Jovian Luncheon Club had a record breaking 
meeting at the Commercial Club, Thursday noon. 

The speaker of the day was Mr. F. T. Griffith, president- 
elect of the Portland Railway, Light & Power Company. Mr. 
Griffith spoke on the duty of every man to thoroughly ac- 
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quaint himself with all legislative matters and he said that 
the citizens of Oregon were now duty bound to take a deeper 
interest in political questions, as they must now be the teachers 
of the women voters of the state. It is now up to them to 
teach their wives, sisters and sweetheart how to pick the 
grain from the chaff and help them to become equipped 
to pick out the demagogues who were bound to arise in our 
new political system. 

Besides the regular speaker of the day Messrs. W. W. 
Cotton, general attorney Oregon-Washington Railroad & 
Navigation Company, and B. S. Josselyn, retiring president 
of the Portland Railway, Light & Power Company, both 
made short talks. 

Wm. F. McKenney, manager of Eccles & Smith Com- 
pany, Portland, Oregon, was chosen as the new Statesman 
for the ensuing year. L. W. Sherman of the commercial de- 
partment of the Northwestern Electric Company, was chosen 
as the new member on the executive committee. 

Eugene Brookings, president of the Progressive Busi- 
ness Men’s Club, invited the Jovian Luncheon Club to hold 
a joint meeting with them next Thursday at the Mult- 
nomah Hotel. This invitation was accepted by a unanimous 
vote. The speaker at this luncheon will be Mayor W. J. 
Hindley of Spokane, Wash., and his subject will be “Com- 
mission Government.” Mr. Brookings thought that the 
club would be more interested in hearing the talk from Mr. 
Hindley on “Commission Government” than from himself, 
as Spokane was now using this system. 


A. I. E. E. DIRECTORS SUED. 

A summons and complaint has been filed in the Supreme 
Court of New York State by Louis Duncan, Francis B. 
Crocker and Michael I. Pupin to enjoin and restrain the 
board of directors of the American Institute of Engineers 
from transferring or electing members to the grade of Fellow 
or Member in accordance with the recently adopted special 
provisions of the constitution of the Institute. This action 
is also intended to apply to those who have already been 
transferred. Its effect is to nullify the change in member- 
ship status as far as the special section is concerned. 


INTERNATIONAL ENGINEERING CONGRESS IN 1915. 


In connection with the Panama-Pacific International Ex- 
position, which will be held in San Francisco in 1915, there 
will be an International Engineering Congress, in which engi- 
neers throughout the world will be invited to participate. 
The congress is to be conducted under the auspices of the 
five National Engineering Societies, namely: the American 
Society of Civil Engineers, the American Institute of Mining 
Engineers, the American Society of Mechanical Engineers, the 
American Institute of Electrical Engineers, and the Society 
of Naval Architects and Marine Engineers. 


These societies, acting in co-operation, have appointed a 
permanent committee of management, consisting of the presi- 
dents and secretaries of each of these societies, and eighteen 
members resident in San Francisco. 

As thus officially constituted, the personnel of the board is 
as follows: 

Representing the American Society of Civil Engineers— 
Geo. S. Swain, president; Chas. Warren Hunt, secretary; 
Arthur L. Adams, W. A, Cattell, Chas. Derleth Jr., Chas. D. 
Marx, 

Representing the American Society of Mechanical Engi- 
neers—W. F. M. Goss, president; Calvin W. Rice, secretary; 
W. F. Durand, R. S. Moore, T. W. Ransom, C. R. Weymouth. 

Representing the American Institute of Mining Engi- 
neers—Charles F. Rand, president; Bradley Stoughton, sec- 
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retary; H. F. Bain, Edw. H. Benjamin, Newton Cleaveland, 
Wm. S. Noyes. 

Representing the American Institute of Electrical Engl- 
neers—Ralph Davenport Mershon, president: F. L. Hutchin- 
son, secretary; J. G. De Remer, A. M. Hunt. 

Representing the Society of Naval Architects and Ma- 
rine Engineers—Robert M. Thompson, president; D. H. Cox, 
secretary; Geo. W. Dickie, Wm. R. Eckart, H. P. Frear. 


The committee has effected a permanent organization, 
with Prof. Wm. F. Durand as chairman, and W. A. Cattell 
as secretary-treasurer, and has established executive offices 
in the Foxcroft Building, 68 Post street, San Francisco. 


The ten members of the committee, consisting of the 
presidents and secretaries of the five national societies, will 
constitute a Committee on Participation, through whom all 
invitations to participate in the congress will be issued to 
governments, engineering societies, and individuals. 


The actual management of the congress and the work 
of securing and publishing papers will be in charge of the 
members of the committee resident in San Francisco. The 
work of the resident members has been assigned to different 
sub-committees, and Chairman Durand has made the follow- 
ing appointments, the first named being chairman in each 
case: 


EXECUTIVE. 


W. F. Durand W. A. Cattell E. H. Benjamin 
W. G. Dodd A. M. Hunt 

FINANCE. 
W. G. Dodd Newton Cleaveland R. S. Moore 

PAPERS. 
A. M. Hunt A. L. Adams H. F. Bain 
G. W. Dickie W. R. Eckart Cc. D. Marx 

Cc. R. Weymouth 

PUBLICITY. 

W. A. Cattell C. Derleth Jr. W. S. Noyes 


T. W. Ransom 


LOCAL AFFAIRS, 


E. H. Benjamin J. G. De Remer H. P. Frear 


The honorary officers of the congress will consist of a 
president and a number of vice-presidents selected from 
among the most distinguished engineers of this and foreign 
countries. 


The papers presented at the congress will naturally be 
divided into groups or sections. During the congress each 
section will hold independent sessions, which will be pre- 
sided over by a chairman eminent as a specialist in the 
branches of engineering covered by his section. 


The scope and magnitude of the congress has not as yet 
been definitely fixed, but it is intended that it shall be the 
largest and most comprehensive engineering congress ever 
held; that the progress made in in every branch of the pro- 
fession in the past decade be thoroughly reviewed, and the 
latest developments and most approved practices, accurately 
stated by the leading engineers of the world. 


The papers, which will be collected and published by 
the congress should form an invaluable engineering library, 
and it is intended that this publication shall be in such 
form and at such cost as to become available to the great- 
est possible number. 


The various committees are now actively at work, and it 
is hoped that further and more definite announcements as 
to the membership fees, schedules of papers, etc., can be made 
in the very near future. 


U. S. CIVIL SERVICE EXAMINATION FOR HYDRO- 
ELECTRICAL ENGINEER. 


The United States Civil Service Commission announces 
an open competitive examination for hydroelectrical engl- 
neer, on May 13, in the Forest Service, and in the Reclamation 
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Service, for service in the field, at salaries ranging from 
$1800 to $2400 a year. 

It is desired to secure men qualified to conduct expert 
examinations of water power sites, with theoretical and 
practical knowledge of hydrology and river hydraulics, and 
who are, in addition, thoroughly familiar with the design and 
operation of hydroelectrical plants and have had special 
experience in testing, installing and operating them from 
the standpoint of supplying power, and also in the use of 
power and pumping the water for irrigation. 

Competitors will not be required to appear at any place 
for examination, but will be rated on the following subjects, 
which will have the relative weights indicated: 


Subjects. Weights. 
1. General education and technical training............ 30 
2. Practical experience and fitmess.................... 50 
Wr IO oon a oo os oko hic gos he wd eenden 20 
Ns e555 on Sok Be aA ECA aK ol oa 83h 0h Oe Reha 100 


TRADE NOTES. 


The Fobes Supply Company, Seattle, is making exten- 
sive changes in its offices at 560 First avenue South. The 
old offices are being entirely torn out and new ones con- 
structed in their stead. 


H, W. Johns-Manville Company have the contract for 
installing the illuminating equipment for the new Standard 
Oil Company’s building in San Francisco. The principal fea- 
ture will consist of 600 or more new type direct-indirect Frink 
reflecting electroliers. 


Davis & Hull, 942 Commerce street, Tacoma, have com- 
pleted plans for installation of the electrical machinery in 
the new furniture factory of F. S. Harmon & Company in 
that city. There will be a total of 20 motors ranging from 
20 h.p. down to be located on four floors of the building. 

The city of Linton, Oregon, has just purchased two 20 
h.p. Byron Jackson turbine pumps, direct connected to two 
20 h.p., 3-phase, 60 cycle, 220 volt Fairbanks-Morse induc- 
tion motors. The capacity of these pumps is 75 gals per 
minute, each, pumping against a head of 385 ft. These pumps 
are to be automatically controlled and will discharge into 
the city reservoir. 

The commercial section of Tacoma’s light and power de- 
partment is fitting up an office in room 402% at the city 
hall. As business is growing rapidly the office is to be some- 
what elaborate. The heat will be supplied entirely by elec- 
tricity and various devices will be kept on hand for ex- 
planatory purposes. A. L. Thorn, former superintendent of 
electric works, will be in charge. 

Evans-Dickson Company, electrical engineers and con- 
tractors, Tacoma, are making extensive changes and im- 
provements in their place of business. One of these changes 
is to move the offices from the rear to the front of the build- 
ing, remodel same and place in smaller space. A motor 
winding and repair department has been added. This de- 
partment is to be under the direction of H. B. Taylor, a 
pioneer in this line of work who was engaged in business 
for several years in Tacoma under the name of H. B. Taylor 
& Company. 

The Smoke River Irrigation District, whose head office 
is at Weiser, Idaho, have just purchased 2-150 h.p., 1-75 h.p., 
and 1-15 h.p. pumping units to be used in irrigating 1500 
acres of their land on the Snake River, opposite Weiser, 
in Oregon. This installation is to be completed by the ist 
of June, 1913. The primary lift is 93 ft. and is to be handled 
by the 2-150 h.p, and the 1-75 h.p. and the secondary lift is 
over a mile away from the primary lift and is 27.4 ft. and is 
handled by the 15 h.p. unit. The motors were purchased 
from the Fairbanks-Morse Company and the pumps from the 
Byron Jackson Pump Company. 
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BOOK REVIEWS. 


Stone & Webster Electric Railway and Lighting Properties 
for 1913. Size, 5x 7% in.; 75 pages; leather binding. Pub- 
lished and edited by the Stone & Webster Management 
Association of Boston. 


This book lists and displays by map the location of the 
securities of public service corporations either managed or 
owned by the Stone & Webster Company. In addition, valu- 
able suggestions for guidance in transferring stock and a 
table detailing the approximate income from stocks paying 
from 4 per cent to 10 per cent are appended. The book is an 
excellent manual for those interested in hydroelectric securi- 
ties. 


Manual of Wireless Telegraphy and Telephony. By A. Fred- 
erick Collins. Third edition; revised and enlarged. Size 
4% x8%in.; 300 pages; 129 illustrations; cloth binding, 
Published by John Wiley & Sons of New York, and for 
sale at The Technical Book Shop, 106 Rialto Bldg., San 
Francisco, Price $1.50. 


The tremendous strides in wireless work during the past 
ten years have necessitated the publication of the third edi- 
tion of this manual. The book contains all the vital points 
contained in earlier editions and in addition has several en- 
larged and useful new features. Improved apparatus are 
described and the superseded designs called to attention. 
Suggestions to operators constitute a splendid addition to 
the revised publication. A chapter is devoted to wireless 
telephony and a complete list of books and brief digest of 
each book on wireless telegraphy is appended. A glossary 
followed by an index of twenty pages complete the work. 
The book deserves a place high among similar publica- 
tions now available. 


Transmission Line Formulas for Electrical Engineers and 
Engineering Students. By H. B. Dwight. Size, 54% x8% 
in.; 137 pages; profusely illustrated with diagrams and 
tables; cloth binding. Published by D. Van Nostrand 
Company of New York, and for sale at the Technical Book 
Shop, 106 Rialto Bldg., San Francisco. Price, $2.00. 


The object of this book is to compile a set of instructions 
for engineers, which will enable them to make electrical cal- 
culations for transmission lines with the least possible amount 
of work. The first part of the book contains a statement 
of the formulas, while the latter part is reserved for proof 
which involves higher mathematics. Formulas for short lines, 
for distributed capacity, for regulation and other intricate 
alternating current phenomena are illustrated with completely 
solved problems. A salient feature of the discussion of each 
formula given is an estimate of the range of its accuracy 
quantitatively computed. The book should prove useful to 
transmission engineers, whether proficient or not in higher 
mathematics. 


Electrical Meters. By Cyril M. Jansky. Size, 64% x8% in.; 
370 pages; 273 illustrations; cloth binding. Published 
by McGraw-Hill Book Company of New York, and for 
sale at the Technical Book Shop, 106 Rialto Bldg., San 
Francisco. Price, $2.50. 


This book is the second of a series of its kind which is 
being written in connection with the extension division of 
the University of Wisconsin. The author, who is an asso- 
ciate professor of electrical engineering at this university, 
has written the text in the hopes of supplying a need felt 
in correspondence instruction. In classifying electrical meas- 
uring instruments, the main divisions have been made in 
accordance with the quantities to be measured, and minor 
subdivisions according to the principles of operation, This 
arrangement adds much for clearness and simplicity. The 
fundamental principles are explained in an elementary way, 
fully illustrated with line drawings and vector diagrams. 
The book is to be commended for its easy style of explana- 
tion of complicated meter principles of operation. The chap- 
ter on testing of meters and especially the one on instru- 
ment errors will prove of great value among all those having 
anything to do with meter study or application. 
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RECOMMENDATIONS FOR ELECTRICAL INSTALLATIONS 
IN WOOD 'WORKING PLANTS, MANUFACTURING 
PLANTS, WAREHOUSES, PACKING HOUSES, 
CANNERIES, MINING PLANTS, ETC. 

COMPILED BY F. D. WEBER.* 

(Concluded.) 

Outside Wiring. 

25. Aerial Construction must be so placed that moisture 
cannot form a cross-connection between wires, and except 
when run in conduit, not less than a foot apart, and not in 
contact with any substance other than their insulating sup- 
ports. Wooden blocks to which insulators are attached 
must be covered over their entire surface with at least two 
coats of waterproof paint. 

For conduit work, wires must be placed so as to con- 
form to rules for unlined conduit, except that conduit system 
must be waterproof. (Rule 12a to h.) 

26. Lighting Over Platforms. If the lighting is to be 
over platforms, tramways, etc., it is much better to run the 
wires underneath the same. Wires to be supported at least 
every 10 ft. by petticoat insulators of glass. Branch wires 
or taps from main wires up to lamp sockets should be run 
in continuous lengths of approved metal conduit, extending 
from the under side of the platform up a good substantial 
lamp post. The lower end of the conduit (under the plat- 
form) must be equipped with a condulet or an outlet box, 
the wires passing through separate insulated holes. The 
upper end must be bent downward, forming an inverted “U,” 
in order that the moisture cannot enter the conduit, and 
the end equipped with a condulet, or the weatherproof socket 
must screw directly to the conduit. 

Also, open wiring May be used if same is thoroughly 
protected from mechanical injury. (See Division 20 of this 
pamphlet.) 

27. Branch Circuits. The lights may be controlled from 
cabinets underneath the platforms. 

28. Wires must be rubber covered or weatherproof, ex- 
cept in the conduit mentioned in Section 26, where double 
braid rubber-covered wires must be used. (Rules 12a and 
56.) 

29. Sockets must be weatherproof. 

30. Are Lamps must meet the requirements for arcs 
mentioned in Section 33. 

31. Cabinets must meet requirements specified in Sec- 
tion 70 of the National Electrical Code, and Divisions 18 and 
22 of this pamphlet, and in addition must be waterproof. 


Motors and Motor Wiring. 

32. Motors when operating at a potential of 550 volts 
or less must be thoroughly insulated from the ground wher- 
ever feasible. (Rule 8a.) This can most always be accom- 
plished by a good, substantial wooden base frame. Enclose 
the motor in a dust-proof room where direct current motor 
or motors with sparking contacts, are used. Such enclosures 
should be readily accessible, dustproof, and sufficiently ven- 
tilated to prevent an excessive rise of temperature. The sides 
should be made largely of glass, so the motor may be always 
plainly visible. 

For “high tension” motor installation, see “Wiring Data.” 
for Direct and Alternating Current Motors,” published by 
this Bureau, and also Rule 8, National Electrical Code. 

33. Lead Wires or Branch Circuits for motors operating 
at a potential of 550 volts or less should be run as specified 
for light wires in Sections 19 and 20, or Section 23 of this 
pamphlet. Wires for direct current motors must be de 


‘Electrical Inspector for Underwriters’ Equitable Rating 
Bureau, Portland, Oregon, 


signed to carry a current at least 25 per cent greater than 
that for which the motor is rated, in order to provide for the 
inevitable occasional overloading of the motor and the in- 
creased current required in starting, without overfusing the 
wires. For alternating current motors the wires must be 
designed to carry a current at least 50 per cent greater than 
that for which the motor is rated. (See Rules 8-23 
e and f; “Wiring Data for Direct and Alternating Current 
Motors,” published by this Bureau and Section 7 of this 
pamphlet.) 

34. Cutouts. It is recommended that cutouts be assem- 
bled at a center of distribution and placed in approved 
cabinets as specified in Sections 18 and 22 of this pamphlet. 
For alternating current motors there must be provided a 
starting and a running fuse. Running fuses and controlling 
switches if exposed to dust, moisture or mechanical injury 
must be placed in approved cabinets. (See “Wiring Data 
for Direct and Alternating Current Motors,” published by this 
Bureau.) 

35. Resistance Boxes must be placed on a switchboard 
Or be mounted one foot from combustible material, or be 
separated therefrom by a slab of slate or marble. This will 
require the use of a slab of slate or marble somewhat larger 
than the rheostat, and must be secured in position inde- 
pendently of the rheostat supports. Bolts for supporting the 
rheostat shall be countersunk at least one-eighth inch at 
the back and filled. If the rheostat is exposed to dust it 
must be installed in an approved cabinet. (Rule 4a.) 

36. High Potential Motors. Motors operating at a po- 
tential between 550 and 3500 volts must be installed accord- 
ing to Rule 8a. High potential motors may be wired open 
according to Rule 44, when the wires directly enter the 
motor room. This cannot be accomplished unless the motor 
house is against the outside wall of the building. 


inflammable Gas and Highly Combustible Dust. 


37. Installation of sparking contacts where these condi- 
tions exist, such as key sockets, knife or snap switches, fuses 
(open or enclosed), motors, etc., will not be sanctioned by 
this Bureau. All switches and cutouts must be placed on 
outside of buildings where these conditions obtain. 


NEWS OF WASHINGTON PUBLIC SERVICE COMMISSION. 


The public service commission of Washington has de- 
cided that it will not permit the Puget Sound Traction, Light 
& Power Company to put into effect its rates on large con- 
tracts without the statutory 30 day notice. It was the inten- 
tion of the company to put into effect a contract that would 
only reach those who would guarantee a minimum of business 
amounting to $10,000 and enter into a 10-year contract. The 
rate was filed April 2 and the commission decided that it 
could not go into effect until May 2. 

W. V. Tanner, attorney general of Washington, under 
authority vested in him by the recent legislature, has se- 
cured the services of additional counsel to assist the state 
in fighting the suit started some time ago by the Puget 
Sound Electric Company against the Public Service Commis- 
sion. This company operates the interurban line between 
Seattle and Tacoma. The company is seeking to have the 
order of the public service commission nullified which re- 
stored the old rates out of Seattle for a distance of twelve 
miles and for the same distance out of Tacoma. The old 
rates were in existence before the exposition in 1909. The 
company contends that the rate established by the commis- 
sion amounts to confiscation. The state will fight the case 
through the federal courts. 
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MOST POWERFUL ELECTRIC, LOCOMOTIVES IN THE 
WORLD. 


Known as the “New high speed marvel,” ten passenger 
electric locomotives of the most powerful type ever built are 
to be placed in commission by the New York Central & Hud- 
son River Railroad Company out of New York City. A very 
exhaustive series of tests and trial runs of an experimental 
locomotive of this type was recently made on the Harlem 
Division. This locomotive was immediately put in service 
on the electrified section of the New York Terminal and a 
contract was awarded the General Electric Company for 
nine additional locomotives of the same design, which are 
now under construction. 

The new electric engines will exert sufficient tractive 
effort to haul a train weighing 1000 tons at 60 miles per hour. 





INDUSTRIAL 
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The principal data and important dimensions applying to 
the locomotive are the following: 


Ra BU  GONUEIOD Cecibcwcviscsceueecvscsececd 55 ft. 2 in. 
I = OA IG, 6, goo ek 0 vee echieie eee eee es 33 ft. 

Oe hee eee ae i 6h oe tenes wee deeweedeobuse 12 ft. 8 in. 
Be WRG SEINE GOW ook cca d vcd cw init ces ces gveced 14 ft. 6 in, 
NESS og ca a Geir bse, « Wide HAE bb hb a eee ke seas 10 ft. 

re a os sia eda hd A pried 6:6 te eine 45 ft. 7 in, 
ne tae snes oe ahh wil bh PK wae w 5 ft. and 6 ft. 6 in. 
PT PCL Ek sch aa Ce kG ber dees rhe wie de bees sen beee 200,000 lbs, 
a ik eee alan nas eek eben ones 25,000 lbs. 


Re IS I MEIN. a ine. 04d nb o mwa e hwnd oped KO Kbes 6,395 lbs. 


Current is collected by eight underrunning third rail 
shoes, or by two overhead trolleys when on gaps on the third 
rail. The overhead trolleys are the pantograph type and are 
pneumatically operated. They can be put into service from 
either engineer’s position by a foot-operated valve. The 





Side View N. Y. C. & H. R. R, R. Electric Locomotive. 


In regular service they have a capacity for developing 1400 
h.p. continuously and can develop as high as 5000 h.p. for short 
periods. Compared with existing types of electric locomo- 
tives, this machine has greater capacity and higher efficiency 
than any other high speed electric locomotive ever con- 
structed. Withal, its total weight, weight on the drivers 
and “dead” weight is less than that of its nearest competitor. 

In general, the locomotive may be described as having an 
articulated frame with bogie guiding trucks at each end. The 
cab containing the engineer’s compartments and that for the 
operating mechanism is swung between the two parts of the 
frame on the center pins. Each section is equipped with 
two two-axle trucks having a driving motor mounted on each 
axle. 

The cab carried on the two center pins, has its weight 
distributed between the two halves of the locomotive frame. 
It is the box type 35 ft. in length and 10 ft. wide. The in- 
terior is divided into three sections. A motorman’s compart- 
ment is located at either end and contains the motorman’s 
seat, controller, air brake, valves, bell and whistle rope han- 
dles, and such parts of the control apparatus as have to be 
within reach of the operating engineer. In the central sec- 
tion of the cab are the air compressors, blowers, contactors 
rheostats, grouped so that they are conveniently accessible 
for inspection and repair, and separated from the direct reach 
or attention of the operating engineer. The advantage of 
this arrangment is that it removes from the sight of the 
engineer running apparatus which might serve to distract his 
attention from the actual work of handling the locomotive 
and which can be inspected and attended to by his assistant. 
This general type of construction leaves a fairly long plat- 
form on either end of the locomotive. Access to the cab is 


obtained through doors opening onto the platform. 


trolley is designed for intermittent use and is therefore 
arranged to be held in a raised position only while the valve 
is held open by the engineer’s foot. 

The headlights are the incandescent type with parabolic 
reflectors 16 in. in diameter. The interior illumination of the 
cab is provided by ten incandescent lamps arranged in two 
circuits, two lamps being located in each engineer’s cab and 
the balance in the central compartment. In each lamp cir- 
cuit is a portable lamp with extension cord 25 ft, long. One 
lamp switch is located in each engineer’s compartment, so 
that from either end of the locomotive the lamps can be con- 
trolled in that compartment, as well as half of the lamps in 
the central compartment. 

Electric heaters are placed in the two engineer’s compart- 
ments. The heaters are a standard electric car type, fitted 
with especially heavy outside covers to protect them from the 
mechanical injuries to which they are exposed in locomotive 
service, 


NEW CATALOGUES. 

The Bowie Switch Company of San Francisco has issued 
an interesting and attractive bulletin on the application of 
Bowie high tension circuit breakers to out-door substations. 

A new standard price list on “Sterling” new code rubber 
covered wire has been issued by the Standard Underground 
Cable Company, Pittsburgh, Pa, The price list is in con- 
venient and durable booklet form in two colors and gives 
prices on their “Sterling” wire for bases ranging from 12 
to 20 cents for solid and stranded wire of all commercial 
sizes. Appended are explanatory notes and a list of elec- 
tric wires and cables and cable accessories manufactured 
by this company. The price list will be sent on request to 
the company. 
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NEWS NOTES 


ILLUMINATION, 


YONCALLA, ORE.—E. S. Benefiel, Paisley, will soon 
begin work on a power plant to furnish power and light for 
Yoncalla. 

EMMETT, IDAHO.—The Beaver River Power Company 
has asked for a franchise to enter Payette valley to furnish 
power and light. 

STREVELL, IDAHO.—A company is being formed to 
construct a power plant on Clear creek, to manufacture 
power and light for this place. 

FLAGSTAFF, ARIZ.—A special election will be held May 
6th, when the question of granting a franchise to the Flag- 
staff Electric Light Company shall be voted upon. 

LOS ANGELES, CAL.—Chief Electrician of the Standard 
Oil Company and the assistant are at Newhall, where an 
electrical plant similar to the one at Taft is being installed. 

SALINAS, CAL.—This city is about to install a modern 
system of street lighting. Plans and specifications are out 
for bids. Charles T. Phillips, consulting engineer, designed 
the installation. 

DINUBA, CAL.—A. A. Weber has filed an application 
for a franchise to construct, maintain and operate a gas 
system in this city. Sealed bids will be received for the 
sale of the franchise, up to June 4th. 

PALO ALTO, CAL.—The city council voted unanimously 
in favor of a resolution urging immediate acquisition by the 
city of a gas manufacturing plant. The city already owns 
all water and electric light and power plants, 

PORTLAND, ORE.—Good Samaritan Hospital, Portland, 
Oegon, is contemplating an isolated heating and electric 
lighting plant. Mr. W. S. Turner, Spaulding, Building, is 
consulting engineer for the hospital association. 

ANGELES, WASH.—The council has instructed the elec- 
tric light committee and the engineer of the city light plant 
to bring in at the next meeting of the council an estimate 
of machinery required for a complete new permanent light- 
ing plant. 

OAKDALE, CAL.—An application has been filed for a 
franchise granting the right to lay pipes and conduits for a 
period of 50 years in the city of Oakdale, for distributing gas 
for light, heat and power. Sealed bids will be received up to 
June 2, for the sale of the franchise. 


SAN BERNARDINO, CAL.—The Southern California Gas 
Company has announced plans to extend its lines in San 
Bernardino valley into new fields. From the main distrib- 
uting plant at Colton gas will be piped to Loma Linda san- 
itarium and colony. With the completion of this, the crew 
will be transferred to construct a similar line to Bloomington. 


TACOMA, WASH.—The city council of Tacoma has 
adopted the rate at which it will sell power for industrial 
purposes. There are two other rates yet to be established. 
One of these is to be the combination residence light and 
cooking rate. The other will be the business rate. This 
rate will depend entirely upon the hours burning. This will 
range from 3.3 to 24 hours a day. The man who runs the 
most hours will receive the benefit of the lowest rate per kw. 
hour. These rates will be settled so as to go into effect by 
May ist. 


LOS ANGELES, CAL.—The railroad commission Satur- 
day authorized the Los Angeles Gas & Electric Corporation 
to purchase the Valley Gas & Fuel Company and the Califor- 
nia Coke & Gas Company of Pasadena and to issue $900,- 
000 of bonds. The bonds are to be used for the acquisition 
of the two companies in Pasadena and for the following im- 
provements and extensions of the existing plant. Additional 





gas generating set and new equipment, $169,000;- extension 
of distributing system, for new consumers, $600,000; exten- 
sion of electrical distributing system, $280,000. 


TRANSMISSION. 

FAIRBANKS, ALASKA.—Tanana Water & Power Com- 
pany, represented by John L. Timmins, is planning a power 
project in Tatlanika country, 100 miles from here. 

EVERETT, WASH.—The Puget Sound Traction, Light & 
Power Company is getting ready to construct a transmission 
line from its Snoqualmie power plant to Everett, a distance 
of 40 miles for suburban service, and will supply the towns 
of Tolt, Redmond and Kirkland on the eastern shore of 
Lake Washington with light and power. 

SALT LAKE, UTAH.—With the advance of spring the 
Utah Power & Light Company is at work increasing the 
capacity of its Idaho plants so that the two additional steel 
power lines to Salt Lake and the terminal substation be- 
tween Salt Lake and Garfield may be completed and the 
additional power ready for use by January ist. 

DEMING, NEW MEXICO.—Geo. Gauthier, Chas. Johan 
and W. O. Vickery of the Federal Light & Traction Company 
are in Deming and construction work on the new electric 
power plant and high tension transmission line to the Miesse 
tract, 14 miles east of Deming has been started. All of the 
No. 6 copper wire now used as the high tension transmis- 
sion line, carrying 13,000 volts, will be taken down, and No. 
2 copper wire substituted to carry 22,000 volts. 

LOS ANGELES, CAL.—Following are the results of the 
bond election: No. 1—$6,500,000 for a power distributing 
system; defeated, for 30,673, against 20,805. No. 2—$1,500,- 
000 to convey the Owens River water from the end of the 
aquednct to the city carried, for 41,177, against 5446. No. 
3—$2,000,000 to convey the surplus aqueduct water to agri- 
cultural consumers and others in San Fernando Valley; 
defeated, for 21,887, against 27,878. No. 4—$2,500,000 to 
begin the construction of a $7,000,000 to $10,000,000 high- 
line aqueduct to Pasadena, Glendora and San Dimas; de- 
feated, for 15,844, against 33,001. No. 5—$2,500,000 for 
harbor construction; carried, for 46,803, against 5017. No. 
6—$1,000,000 to acquire land and build a city hall; defeated, 
for 8007, against 41,491. No. 7—$1,000,000 to begin the con- 
struction of a municipal railroad; defeated, for 22,932, 
against 24,778. No. 8—$600,000 to acquire the site of the 
State Normal School; defeated, for 10,247, against 34,991. 


TRANSPORTATION, 

LEWISTON, IDAHO.—The Lewiston-Clarkston Valley 
Railway Company, F. L. Sturm, president, will start at once 
on the final revision of plans for the equipment ané¢ in- 
stallation. 

OREL, CAL.—The Pacific Gas & Electric Company has 
opened its railroad from Orel to its camp at Drumm. The 
road has been closed by snow since January. 
men is now at work on it. 

CALDWELL, IDAHO.—The Caldwell Traction Company, 
backed by the Sevree interests, have started work on tne 
extension of electric lines into the territory of the Boise re- 
clamation project, Deer Flat territory. 

CORONA, CAL.—Sealed bids will be received up to June 
3d, by the board of trustees, for franchise, applied for by the 
Pacific Electric Company to construct and maintain for a 
period of 50 years, a single or double railway track. 

CENTRALIA, WASH.—The Willapa Bay & Eastern Rail- 
road has filed articles of incorporation for $2,000,000. The 
incorporators are Judge W. H. Bogle, chief counsel O.-W. 
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R. & N and F. Merritt and C. P. Bissett, O.-W. R. & N. line 
from Centralia to Willapa Harbor, 51 miles, will be begun 
at once. 

VENICE, CAL.—A movement to have the Eighth street 
car line in Santa Monica extended to the back country in 
Venice to connect with the Pacific Electric short line has 
been launched by the Venice Civic League. A committee 
has been appointed to lay the matter before Paul Shoup, presi- 
dent of the Pacific Electric Company. 

SAN JOSE, CAL.—Following the presentation of a protest 
signed by forty residents of the east side of the valley, an 
ordinance granting the Peninsular Railroad a 50-year fran- 
chise on Alum Rock avenue, from the city limits to Kirk 
avenue, was referred back to the ordinance committee of 
the supervisors. The protestants asked that no franchise be 
granted except for a road on Alum Rock avenue, straight 
into the reservation, or else connecting with the Berryessa 
line near Hoyon station, thus giving the east side a loop 
similar to that on the west side of the valley. 

LOS ANGELES, CAL.—The commission has authorized 
the Pacific Electric Company to issue bonds to the amount 
of $6,839,000, the money from the sale of these bonds to be 
used for extensions and improvements to the Pacific Elec- 
tric Railway radiating from Los Angeles, the money to 
be applied upon the following: Extensions and branches, 
$3,428,518.36; additional main tracks, $43,567.53; tunnels, 
bridges, etc., $444,609.81; real estate, $39,975.22; stations, 
shops, etc., $156,787.54; light and power plants, $216,962.27; 
water and water rights, $940; rolling stock, $1,554,911.23; 
additions and betterments, $699,410.08; total, $6,585,682.04. 

SAN FRANCISCO, CAL.—The board of works received 
nine bids for the construction of the roadbed of the Geary 
street line from 33d avenue to the Great Highway, the route 
being along Thirty-third avenue, Balboa street, Forty-fifth 
avenue, and Cabrillo street, to the beach, a distance of 7400 
feet. The Healy-Tibbitts Construction Company put in the 
lowest bid, $34,450. The other bids were: T. H. Mullin, 
$35,900; F. E. Hilmer, $39,340; Mahoney Bros., $44,710; Cen- 
tral California Construction Company, $47,540; F. Rolandi 
$48,295; Gorrill Bros., $51,187; Contra Costa Construction 
Company, $53,880; Grant, Smith & Company, $77,760. The 
contract is to be awarded soon. 


SAN FRANCISCO, CAL.—Plans for the municipal rail- 
road extension to be made before the exposition in order to 
meet the exposition traffic demands were taken up by the 
public utilities committee of the supervisors with a consid- 
eration of the city engineer’s report. The committee plans 
to report to the board soon with a resolution calling a spe- 
cial election for the issuance of bonds for the extensions. 
Supervisor Vogelsang voiced the attitude of the committee 
in stating that only plans for the permanent extension of 
the municipal railroad that will act as feeders for the ex- 
position will be considered in the report and that no lines 
will be recommended that will not be of general and imine- 
diate use after the exposition closes. He also said that 
the extensions shall be constructed for ordinary operation 
and that the city shall not incur extra expense for special 
operation equipment and facilities for the exposition. The 
plan which seems to meet the favor of the committee is 
the construction of the Van Ness avenue line, Potrero ave- 
nue, Stockton, Union and North Point, Steiner and Chestnut 
lines. This involves only one tunnel, the Stockton street 
tunnel. The cost is estimated by the city engineer at $2,437,- 
000 for ordinary operation, 


TELEPHONE & TELEGRAPH. 

SAN FRANCISCO, CAL.—The supervisors at a recent 
meeting adopted by unanimous vote resolutions calling for 
the acquisition by the federal government of the telegraph 
and telephone lines. 
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LA GRANDE, ORE.—A franchise has been granted to 
the Eastern Oregon Co-operative Telegraph Company to enter 
the city. 

ANACORTES, WASH.—The Pacific Telephone & Tele- 
graph Company are preparing to lay a new 25-pair double 
armored cable to Guemes island. 

UKIAH, CAL.—The Redwood Valley Rural Telephone 
Company has been granted a permit to erect poles and string 
wires and maintain same as a private rural telephone line. 

PLAINS, MONT.-—-The Mountain States Telephone Com- 
pany, Geo. L. Pavy, manager, will ask the government for 
a permit to construct a 150 mile pole line on the Plathead 
reservation. 

MOUNTAIN HOME, IDAHO.—Messrs. Farday and Rey- 
nolds, Mountain Home, have presented an application of the 
Southwestern Idaho & Nevada Telephone & Telegraph Com- 
pany to the county commissioners, for a franchise for a tele- 
phone and telegraph line in Canyon county. 

VALLEJO, CAL.—The public works officials at the Mare 
Island navy yard have forwarded to the department at 
Washington a recommendation for the increase of the tele- 
phone capacity at Mare Island and with the recommendation 
have forwarded also estimates of several San Francisco con- 
cerns on the work of installing the increased equipment. 

EUREKA, CAL.—Material is being received for increas- 
ing the power of the government wireless station at Table 
Bluff. The masts are to be increased 50 ft. in height, while 
the power of the transmitting apparatus will be increased. 
When the changes which are now being made by a crew 
of 25 men have been completed the station will be one of 
the most powerful on the Pacific Coast. 


WATERWORKS. 

LEAVENWORTH, WASH.—The city has decided to buy 
the water system of the Tumwater Light & Water Com- 
pany for $7,560.40. 

TUCSON, ARIZ.—Relief for the northside is included 
in plans for improved water system to be presented to the 
city council by city engineer, J. Moss Ruthrauff. 

DAVIS, CAL.—The board of supervisors has granted the 
Schemeiser Manufacturing Company authority to lay water 
mains along all streets, lanes and alleyways of this city. 

LINTON, ORE.—The city council has awarded to the 
James Kennedy Construction Company of Portland, a con- 
tract for the construction of the new pipe line. The contract 
price was $92,739. 

CLAREMONT, CAL.—The Citizens’ Light & Water Com- 
pany and the Claremont Domestic Water Company have ap- 
plied to the commission for an order authorizing the former 
to sell its property to the latter at an agreed price of $78,000. 

EL CENTRO, CAL.—The board of trustees has resolved 
that public interest and necessity demands a municipal water- 
works system for this city, said system to include acquisi- 
tion of lands, water rights and construction of ditches, canals, 
reservoirs, distributing system, pumping and purification 
plants, etc. The estimated cost is $50,000. 

TULARE, CAL.—F. T. Robson, of Sloan & Robson, the 
engineers for the new city water system arrived here in 
company with C. R. Sessons an engineer. They have been 
looking over the pumping plants of the Old Tulare City Water 
Company with the view of drawing up specifications for new 
machinery. These specifications will be used in bids for 
the purchase of such new machinery. 

RIVERSIDE, CAL.—It has been decided to begin pro- 
ceeding anew for the issuance of $1,160,000 in bonds for the 
purchase of existing water systems, and their combina- 
tion and extension into a municipal system. Owing to the 
inability of the city under the present market to sell the 
4% per cent bonds, the council authorized the calling of an 
election to be held May 19th. The interest is to be placed 
at 5 per cent. 








